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PREFACE 


The second and concluding volume of the 
History of Hindu Chemistry is now presented to 
the public. 

When the first volume was under preparation, 
it was feared that many valuable works on Hindu 
Chemistry referred to in Rasarraava, Rasaratna- 
samuchchaya, etc ., had been lost for ever. Pandit 
Navakanta Kavibhushawa was deputed to Bena- 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
rare MSS., including one of Rasahr/daya. This 
last-named work is of surpassing interest con- 
sidering its comprehensiveness and antiquity* 
Two more transcripts of it have also been procured 
from the Libraries of the India Office, London, 
and of the Darb&r, Nepal. A copy of Rasendra- 
chudimawi obtained from the Library of the 
Deccan College, Poona, has also been of signal 
help, A critical study of the new materials throws 
a flood of light on the dark recesses of the history 
of Indian Chemistry. As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Nigarjuna, 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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It was with diffidence and hesitation that I 
placed the remotest limit of alchemical Tantras 
in the 1 2th century A. D. It now transpires that 
thi# date is to be pushed back by several centuries. 

A History of Hindu Chemistry would be 
rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry lias always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And it is but natural that be 
should do so. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it. Colebrooke’s presenta- 
tion of it with which I had to content myself in the 
first volume is masterly so far as it goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajendra N&th Seal 
Principal, Victoria College, Cooch Behar, Principal 
Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera- 
tum has at last been supplied. 

The frequent references which have been made 
to the first volume must be taken to mean the 
second edition of it. Those who happen to poss- 
ess copies of the first edition will not, however, 
be put to any serious inconvenience. 


* Vide VoL 1, Intro, xliii. 
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I avail myself of this opportunity to express 
my cordial thanks to Pandit Harischandra Kavi- 
ratna late Professor of Sanskrit, Presidency 
College, and my collaborator in the editing of 
the text of RasAmava in the Bibliotheca Indica 
series. 

In the preface to the first volume I presumed 
to narrate the circumstances under which I under- 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con- 
tinuation of it is no more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of science poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage to 
Paris in March, 1905. The long interview which 
he had with M. Berthelot and the reception which 
was accorded to him at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as also 
by its President M. Troost, made a deep and lasting 
impression on his mind. 

Alas, for the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re- 
mains for me is to dedicate this volume to his 
sacred memory. 
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It is with mingled feelings that I mark the 
hour of my final deliverance from a self-imposed' 
task which has occupied all my spare time during 
the last 15 years and more —feelings not unlike 
those which overpowered the Historian of the 
Roman Empire. The reader will, I hope, for- 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. “I will 
not dissemble the first emotions of joy on the re- 
covery of my freedom. * * * * But my pride 

was soon humbled, and a sober melancholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion.” 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi- 
tion in the intellectual hierarchy of nations, I shall 
not have laboured in vain. 


Presidency College 
June 1, 1909. 


P. C. RAY. 



PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My paper on the Mechanical , Physical and 
Chemical Theories of the Ancient Hindus is in- 
tended to be a synoptic view of the entire field 
of Hindu Physico-chemical Science, so far as this 
reached the stage of positive Science as distinguish- 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistry, I have elaborated the chemical 
portions, including the Hindu account of the cons- 
titution of the fats and oils and the organic tissues 
in addition to Hindu inorganic chemistry* I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi- 
nence in manufactures for a thousand years, and, 
in the Addenda , given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidatiou of problems of a 
physico-chemical nature, viz, 3 the constitution oF 





PREFACE 


matter, the genesis of atoms and their infra-atomic 
constituents, and the chain of mechanical causa- 
tion in the system of Nature. I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the Appendix , I have 
added a brief account of the Scientific Method 
of the Hindus, which shows that all this was 
not a mass of unverified and unverifiable 
speculation (the very antipodes of science), — the 
charge usually brought against Hindu thought and 
culture, — but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
of the canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, ( e t g . 
the Logic of Therapeutics, of Grammar etc*), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi- 
culties of my task have been formidable, but I have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origines, and studied the authori- 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortunately 
the Sanskrit philosophico scientific terminology. 
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however difficult from its technical character, is 
exceedingly precise, consistent and expressive. 
The materials also are full and the sources of 
information corroborate one another. Another 
difficult y 1 have sought to guard myself against 
is the unscientific, uubistorieal but very common 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe- 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the correct 
historico-comparative method ( vide the Introduc- 
tion to my Comparative Studies in Yaishnavism 
and Christianity ). I have also practised, or tried to 
practise, a habitual understatement, without cons- 
ciously falling into that 'suppressio veri 9 which 
is so often a ‘ suggestio falsi? How far I have suc- 
ceeded in exhiditing the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answer. 

Before concluding, I must advert to my use 
of the terms "isomeric” and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of coining new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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press the Hindu idea of distinctions of chemical 
substances due merely to difference in spatial posi- 
tion or arrangement among the particles, without 
any implications whatever as to percentage compo- 
sition or molecular weight. A study of the original 
sources has made it clear to me that a “Bhuta” 
in Hindu Chemistry represents a class of elements 
composed of similar atoms, and the different elemen- 
tary substances comprised under one and the same 
“Bhuta” are 'isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
among the latter. This is true of the Sankhya-Patan- 
jala and the NyAya-Vaiseshika alike. But in the 
Sankhya-PAtanjala, the atoms themselves are com- 
posed of Tanmdtras ; and in one view, the atoms 
that enter into the ‘'isomeric” modes of the same 
“Bhuta” are themselves “stereo-isomers” in refer- 
ence to the Tanm&tras. A tri-Tan matric atom, for 
example may have different isomeric forms wnich 
would account for the divers modes of the “Bhuta” 
originating with this class of atoms. Hence under 
the Sankhya P&banjala, I speak of “isomeric” 
atoms, while under the NyAya-Vaiseshika I confine 
myself to the phrase “isomeric modes of the same 
Bhuta”. It appears to me also that in the Sdn- 
khya-PAtanjala view, while an atom of a particular 
kind ( say a tri-TanmAtric or a tetra-TanmAtrio 
one ) may have “isomeric” forms of its own, the 



PREFACE 


r 


atoms of the different “Bhuta” classes ( from the 
mono-Tanmatric to the penta-Tanmatric ) are what 
may in a broad sense be termed polymers of the 
A y kdsa Tanm&tra and BhutAdi ( matter-rudiment ). 
Under the Sahkhya-Patanjala, therefore, I have 
spoken of ‘‘polymeric” atoms and ‘‘polymeric*' 
combinations of these, though I must confess that I 
have done so with great diffidence and hesitation. 


Victoria College, 
Cooch Behar. 
23rd May. 1909. 


B. N. SEAL. 
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Chapter I 

On the age of Nagatfuna and the 
Buddhist Alchemical Tantras. 

In the first Volume it has been incidental. 
1 V mentioned that side by side with the $ivaite 
Tantras we have their Bud- 

Rise, development 

and propagation of dhist counterparts in which 

Maliayanism. 

the salient features of the for- 
mer appear.* The question now arises : when 
did the votaries of the religion of >$&kyamuni 
find themselves called upon to engraft upon 
their simple and pure creed the ensemble of the 
gross and grotesque superstitions, the hideous 
incantations, as also the speculative, the meta- 
physical and esoteric phases of spiritual as- 
pirations of which the Tantras are the reposi- 
tories ? The answer cannot be given off-hand 


* Vol. i, Intro, tax. 
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in a few words, for it will lead us to a discus- 
sion of the origin and development of Mah&- 
y&nism. Under ordinary circumstances we 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that the most prominent fig- 
ure in Indian alchemy, who is acknowledged 
on all hands to be the discoverer of the pro- 
cesses of distillation, sublimation etc., is no 
other than the reputed founder of the M&dhya- 
mika system of philosophy, the renowned 
Nagarjuna. A brief and rapid survey of the 
causes which led to the origin of Mah&y4nisin 
and its intimate connection with the tenets 
of the (Sivaite cult will be of help to us. 

It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
— in short, the moral code upon 'which their 
founders have always laid particular stress, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for the 
possession of the master’s corporeal relics and 
in course of time stupas were raised over 
them, which no less than the three jewels 
( Ralnatraya ) — the Buddha, the Dharma and 
the Saragha, — and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Vi haras and other sanctuaries of divers sorts, 
with which Buddhistic India w'as dotted over 
in the first and second centuries after the 
decease of the great teacher, afforded asy- 
lums for a vast multitude of monks, wiio, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spritual and 
disciplinary exercises. 

Although their high ideal was “to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow^ in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 150 years after the pass- 
ing away of Buddha tedious and circumstan- 
tial regulations as to the quality of robes to be 
worn by the Bhikslms, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of un churned milk, probation and 
penance, dwellings and furniture and so forth 
were amongst the weighty subjects for dis- 
cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is interested in the study of com- 
parative religions will find striking parallels 
in the early history of the Christian Church. f 


* “On the daily Life of the Bhikshus”. Vinaya Texts 
(S. B. E. Series). The Chullavagga, Pt. iii, p. 66. 

f The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers, 
la a word, the dogmatic to a large extent superseded the 
moral element of religion. 



We are not concerned here with tracing 
the rise, progress or decline of Buddhism ; if 
we have at all referred to its excrescences, it 
is only to prepare the mind of the reader for 
the proper understanding of the Malidydnist 
development. 

The India of A.soka and of the fourth and 

third centuries B. C. was in the main Bud. 

dliist, hut it should not for a moment be 

supposed that the old faith was extinct. The 

triumph and ascendancy of the teachings of 

/Sakvamuni and his followers were due in a 
« / 

large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin.* As Dr. 
Bh&wd&rkar observes : — 


* Prof. Rhys Davids expresses the same views in several 
places .—'There is ample evidence even in the books of the 
orthodox body of Brahman teachers to show that when 
Buddhism* arose there was not only much discussion of the* 
ultimate problems of life, and a keen interest in the result 
but also that there was a quite unusually open field for all 
sorts of speculations”, — “Buddhism . 99 American Lectures on the 
History of Religions (1896), p. 26. Again: ‘'But Buddhism 
is essentially an Indian system. The Buddha himself was* 
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“But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right- 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahabharata espe- 
cially in the $anti and Anmasanika books we have 

throughout his career, a characteristic Indian v. 

he was the greatest and wisest and best of Hindus/ 1 — ibid , 
p. 117. The same high authority puts it more tersely when 
he says : “This is partly, no doubt, because we call them 
Buddhists, and imagine them, therefore, to belong to a se- 
parate class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian/'-— “Buddhist India/* p. 165. Cf. 
“Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by Ydjtfavalkya (in the .Satapatha Brihmana) and with 
it the practice of subsistence upon alms as Pravrdjaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism''. Weber's “Hist, Sans, Lit/' trans. 3rd Ed. (1892) 
p. 285. Again “This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ; only the fashion in 
which Buddha proclaimed and disseminated it was something, 
altogether novel and unwonted/*— ibid, p. 289. 
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simply ethical discourses without any reference to 
‘God, of the nature of those we find in the Buddhist- 
ic works ; and sometimes the verses in the Maba- 
bharata are the same as those occurring in the 
latter. There appears to be at one time a period 
in which the thoughts of the Plindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Bight 
conduct is the last of the four noble truths of Bud- 
dhism.” 

* * * * * 

“It was this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em- 
peror Asoka enables it to achieve success amongst 
the masses of the people ; and w'hat was wanting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud- 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re- 
volution as has been thought by some writers. It 
was a religion established and propagated by per- 
sons who had renounced the world and professed 
not to care for it. From times of old there existed 
in the Indian community such persons who were 
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called 5rama»as and belonged originally to all 
castes. These gave themselves to contemplation 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. Bud- 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of their followers to be per- 
formed according to the Yedic ritual. This is one 
of the arguments brought against Buddhism by 
Udayanacharya. “There does not exist”, he says, 
“a sect, the followers of which does not perform the 
Vedic rites beginning with Garbhtidlnina and end- 
ing with the funeral, even though they regard them 
as having relative or tentative truth ”* Buddhism, 
however, was a revolt against the sacrifical sys- 
tem and demied the authority of the Vedas as 
calculated to point out the path to salvation. And 

I Atmatattvaviveka, Calc. Ed. of 
Samvat 1906, p. 19. qfcn relating to xjgfej a Buddhist techni- 
cal term. 
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this is the root of the hostility between itself and 
Brahmanism.”* 

The zealous missionaries of Buddhism 
captured the heart of the masses by appealing 
to their rnora linstincts. Persuasion and not 
persecution was the instrument they chose 
to wield. King Asoka proclaimed universal 
toleration ; he inculcated respect for Brahmins 
as well as $ramanas or ascetics of all sects. 
It is a relief to find that the mighty monarch 
had never recourse to brute force for the pro- 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, 
which disfigure the pages of religious history 
in the West. 

It has already been pointed out that Bud- 
dhism itself may be looked upon as an off- 
spring of Hinduism ; nay, it is a logical out- 
come of the principles enunciated in the 

* “A peep into tho Early History of India from the found- 
ation of the Maurya Dynasty to the fall of the Imperial Gupta 
Dynasty*' (B.C, 322— Circa 600 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic Society 
(1900), Vol. xx. No. LVI. 



Sdmkhya system of philosophy. If India so 
readily responded to the teachings of the 
new faith, it is not because she renounced 
Hinduism but because she found that all that 
was highest and noblest in the latter was ab- 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direc- 
tion and a vigorous impetus to the germ of 
ideas already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
aspect of the question. When speaking of 
Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 

As a matter of fact even during the zenith 
of Buddhistic glory Bruhminism was rearing 
its head and was professed by not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 

In the second century B. 0., we find the 
Kdbul valley, the Punjab and Malava ac. 
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knowledging the sway of the Princes of 
the Turkish race.* Wema Kadiphses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Ma he, 9 vara ; his coins 
l)ear the emblem of Nandin on the re- 
verse, which is accompanied bv a human 
figure which holds a trident in its right arm 
representing Siva, f The last three Kusha- 
nas — Kanishka, Huvishka and Vdsudeva — 
have been noticed in the Rajataramgi/u,{ and 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek,. 
Persian and Brahminical pantheon and of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur- 
kish Kings. But the figure of Buddha in the 

* Lassen “Indische Alterthumskunde,” Vol. ii, pp* 81 1-13 
Ed. 1874. 

t lb id, pp. 808-811. 

J See next page. Regarding the reliability of the ac- 
count in the Rdjatarawgini, Dr. Stein observes “KalhawaV 
account of the reign of these kings, who are sup- 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, i. e., Turkibh 
nationality, as powerful sovereigns and as faithful patrons 
of the Buddhist Church. On these points the statements of 
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’ ^sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.# 

In the Buddhist ecclesiastical history Ka- 
nishka occupies a prominent place. It was in 
his reign and under his patronage that the 
Third Council was held to settle the canon 
once again. The church was convulsed by 
internal dissensions and schisms, resulting in 
its being split up into as many as 18 sects. 
“The most significant trait of the Third Coun- 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahaydnism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.”+ 

the Chronicle are fully supported by the evidence of our most 
authentic records. The continued existence of the three places, 
Kanishkapura, Hushkapura, and Jushkapura, which are des- 
cribed as foundations of these kings and which still survive to 
the present day is likely to have assisted in preserving a 
recollection of their founders. ” 

♦ Percy Gardner •* “Coins of Greek and Scythic kings” 
pp. 129 ff. 

Cunningham : “Num. Chr/ 1892, pp. 63 ff. 

f Kern : Manual of Ind. Bud. (Grundiss d, Indo -Arischen 
Phil) p. 122. 
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Hinduism was now very much alive. After 
the Third Council the distinction between the 
Hlnay&nists and the Mahdy&nists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise was 
necessary, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “Rationalism in 
Europe” : — 

“There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that 
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appear to roost men altogether chimerical. Yet 
the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient. The first enthusiasm dies away, 
surrounding circumstances resume their ascendency, 
the pure faith is materialised, encrusted with con- 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap- 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate 
civilisation has dawned, or at most it faintly and im- 
perfectly filters through an accumulation of dogmas, 
and thus accelerates in some measure the arrival 
of the condition it requires ” Vol. i, p. 305, Ed 1900. 

The same historian in explaining the rapid 
spread of Christianity in Europe observes in 
another place : — “It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the' new 
belief, retaining much of their ancient charac- 
ter, but assuming new names and a new 
complexion.” 
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Among the bold spirits who took a leading 
pait in this renovation the name of N4g£rjuna 
stands conspicuous. The M&dhyamika sys- 
tem, with its axiom — sarvam Sunyam — a form 
of Pyrrhonism pushed to its extreme limits, 
which is an essential part of 

Nagarjuna : a lead- # a L 

ing representative of Mah&yanism, is generally as- 

Mahayanism 

cribecl to linn. JN ort hern Bud- 
dhistic literature is replete with the marvels 
and miracles performed by him, and tradition 
has invested him with superhuman powers, 
Hiouen ‘Thsang calls him along with Deva, 
A.svaghosha and Kumaralabdha, “as the four 
suns which illumine the world.”# As early as 
A.D. 401-409 we find a life of Nagarjuna 
Bodhisattva translated into Chinese.! T&ra- 
natha has committed to writing all the float- 
ing mass of legends connected with this 
venerable name, but as the Tibetan monk 
wrote so late as the beginning of the 17th 
century A.D., and as nothing was too astound- 
ing for his pious credulity, we have here only 

* Julien’s texts, Vol. ii, p. 214. 

+ Bun. Nanjio’e Catalogue, Ap. i, No. 3. 
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nuclei of facts round which have gathered 
accretions of vast proportions. It is now 
almost a hopeless task to separate the grain 
from the chaff. Nevertheless we can glean 
certain historical data from all that have been 
handed down. Before proceeding further we 
think it proper to treat the reader to a speci- 
men of the materials with which one has to 
deal. We cull the following bits from the 
“ Life and Legends of N&g&rjuna” gathered 
chiefly from Tibetan records including 
T&ran&tha’s “History of Buddhism.” 

“A rich Brahmin of the Vidarbha country to 
whom no son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter- 
tained one hundred Brahmins, he could get a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins. After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate 

The assrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 
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live seven years, beyond which its life conld not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

“As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahabodhisattva Avalokite- 
swara Khasarpau-a visited him in disguise. and 
advised him to go to the great monastery of Nalen- 
dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re- 
cited some gathaa During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Nalendra, who ordained Nagarjuna a 

Bhikshu of the Vihara. * * * * During the 

latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to devise 
some means of acquiring treasures for the support 

b 
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of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abod,e deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the other in his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvlpa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this, he said that he could not teach 
the art of alchemy unless Nagarjuna consented 
to part with the leaf. Nagarjuna consented, and 
was taught the art. When it was fully mastered, 
Jae flew towards the Indian Continent by the help 
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of the remaining leaf. Returning to Nalendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of Sawkaracharya* and im* 
parted religious instruction to the monks of 
Nalendra. 


“Nagarjuna returned to his country after a visit 
to Uttarakuru and erected many chaityas and 
temples, composed many works on science, medi- 
cine, astronomy and alchemy. After the death of 
Saraha Bhadra, the office of high priest fell upon 
Nagarjuna, which he managed with great ability 
and indefatigable zeal. He matured the Madhya- 
mika philosophy which was, only conceived by his 
illustrious teacher Saraha.” 


“Nagarjuna is said to have been a great friend 
of king De-Chye (Samkara) of S. India, whom he 
converted to Buddhism.” 


* An instance of glaring anachronism. Sankara flourished 
in the 8th.— 9th century A. D, See below, foot-note to p, xxii. 
t S. C. Die : Journ, As. Soc. li, Pt. i, pp. 115—120. 
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One thing seems to be clear from the 
above, namely, that Ndg&rjuna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 


T&ran&tha, it is true, completed his History 
in 1608 A. Dfe, * but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes te confirm this account. 
We have already made use of the record left 
us by fiiouen ’Thsang. t It is thus clear 
that all the testimonies concur in ascert- 


ing NAgfirjuna not only as the originator of 
the M&dhyamika philosophy but also as an 


Nagarjuna as an 
adept in magic 
and alchemy. 


adept in magic, conjuration 
and alchemy, and that even 
so early as the 7th century 


A. D. The exact time during which he 


flourished is a matter of controversy. He is 


generally regarded as a contemporary of 


* Schiefner : Gesch. d. Bud. Pref. vi. 
t Vide Vol. i, Intro, xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 
his succeeding to the Patriarchate.* ^ 


♦ According to Lassen Ndgdrjuna lived about A. D. 23 
during the reign of Kanishka, The Rijatarawgim says: 
‘‘Then there were in this land three kings called Hushka t 
Jushka and Kanishka, who built three towns named after 

them ( Hushkapura, Jushkapura and Kani&ikapura )• 

During the powerful reign of these [ kings ] the land of 
Kasmir was to a great extent, in the possession of the 
Buddhas, At that time 150 years had passed in this terres- 
trial world since the blessed Sdkya Siwiha (Buddha) had 

obtained complete beatitude ( Nirv£«a ) And a Bodhi- 

sattva lived ( then ) in th is country as the lord of tie land, 

namely, the glorious Ndgarjuna Stein's trans. Vol, I. 

pp 30—31. As the tradition of the Northern Buddhists as 
recorded by Hiouen ’Thsang (&-yu •ki, 1. pp. 99, 151, the 
Tibetan Dulva (Csoma, As. Res. XX, pp. 92, 297) as also 
Schiefner (Tar f Gesch. d. Bud. p. 301) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha s 
Nirvina, the date assigned here to Nigdrjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words : — “Wegen der grossen Aniahl seiner 
Munzen mus dem Kanishka eine ziemlich lange Regierung 
Zusfeschrieben werden ; ich glaube daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert hahe.” Fleet main- 
tains B, C. 57. V. Smith c . 120 A. D. While Messrs. 
Bhdn^ftrkar c, 278 A. D. (Journ, Bombay Br. Roy. As. Soc. 
Vol. XX, No. Ivi, pp. 269 — 366 ) as the date of Kanishka. 
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An important document has been preserved’ 
or us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a “Friendly Epistle of 
N&garjuna to king Udyana.”* 
co^mptmry and Tlie original in Sanskrit, en. 
ladvahana ki ” g titled Suhrillekha, has not yet 
been recovered and probably 
been lost. Udyana in the Tibetan subscrip, 
tion is Bdye-Spyod = Sadvahana.f This Sad- 
v&hana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name4 

* Vide WeDzel : Journ, Pali Text Soc. (1886) # p. 1. 

t S. C. D&s (1. c.)‘says : “Nigdrjuna is said to have been 
a great friend of king De-Cbye ( i. e . Sawikara ) of S. India 
whom he converted to Buddhism.** Now De-Chye«Bdye- 
byed according to modern pronunciation. Dds is evidently 
in error in rendering De-Cbye as Sawkara (Wenzel). 

% Cf — Kamasdtra of V&tsyayana. 

tflWwSf [srern] l deferring to a “new" 
MS. of Harshacharita in his possession Hall remarks— “for 
•Silivahana I there find 5atavkbana’’— Intro, to “Y&savadatta." 
p. 54. This by implication would suggest that the other 
MS. had the reading 5alirahana. 
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Now “the Andhrabhrityas or S&tav&hanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e., for about 3 centuries. 

“The period during which they ruled over 
Mah&r&shfra must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved.. But that ^S&liv&hana or 
iS'atav&hana was a family name must have 
been forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
<S’al i vahana , /S'dla nu . H&la and Kuntala as the 
names of one individual.” * 

The So-to-p’o-ho of the Chinese version of 
the “Friendly Epistle” has been identified 
with one of the ^atavahanas or Andhra 
kings, possibly Yajna-/S , rf*$&takar«i. who 
seems to have reigned about 1 72 — 202 A. D. 
There is, therefore, nothing improbable in this 
particular, $&tav&hana being a contemporary 
of N&g&rjuna. In the alchemical Tantra, 
“Rasaratnakara,” ascribed to N&g&rjuna, 


* Bbft#«#irkar‘8 “Early History of the Deccan" — p. 36. 
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there is a dialogue between this sage and 
$&liv&hana (p. 6). We shall revert to this 
subject later on. 

Numerous works have been fathered on 
N&g&rjuna and it is an open question if 
any of them be genuine.# As is well 
known Vy&sa or more properly named Ve- 
davy&sa has been taken to be the com- 
piler of not only the four Vedas but also 
of all the Pur&aas put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 
„ , peared several centuries later. 

Ndgarjuna as a A 

comprehensive Names, venerable and illus- 

name of the acti- 

vity of Mahaya- trious, have often been pressed 

nism. . . . - 

into service to lend weight 
and dignity to productions which otherwise 
would not have commanded a respectful hear- 
ing. On the whole we are inclined to agree 


♦ In Bunyin Nanjio's Catalogue of the Bud. Tripitfaka there 
is a list of 24 works ascribed to Nigirjuna. The Suhnllekha 
was translated into Chinese in 434 A. D. App. pt, I t p. 368* 
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with Kern when he says, “The figure of 
N&g&rjuna, so prominent in the history of the 
rise of Mahdy&nism, shows a double charac- 
ter. It is, on the one side, the name of an in- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me- 
thods of Indian scholastic philosophy. On 
the other hand, Nag&rjuna is simply a compre- 
hensive name of the activity of Mah&y&nism 
in the first phase of its onward course.”* 

* In VoL I of this work (Intro, xciii), we quoted Alberuni 
as to the date of Nagarjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 
Brahmins of that part of India from which every vestige of 
Buddhism had disappeared in the 11th century and he was 
evidently misled on this point as the traditions relating to 
Nagkrjuna had at that distance of time become very vagoe. 
This will be clearly seen from what Prof. Sachau says in the 
preface to the Arabic edition of Alberunl, 

“Its civilisation was then essentially Brahminical as it had 
come to be in a protracted struggle with Buddhism. Albe- 
rtinl does not know Indian Buddhism from personal experi- 
ence though it had not yet entirely withdrawn from India 
and in some part was still a political power. ( p. v. ) 

“The valley of the Kibul river and the Punjab are all that 
Alb€r6ni has seen of India, (p. xiii.) 

‘‘The high schools of Hindu science and learning, Kasmir 
and Benares, were in Alb£runi*s time unapproachable for 
Muslems. (p. xiv.) M 
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From the time of N&garjuna onwards Ma- 
hay&nism began to be tinged 
Asamga. more and more with Brahmi. 

nical bias. A notable and decided step in 
this direction was taken by Asamga, a monk 
of G&ndMra, who composed the Yogach&ra- 
bhumisastra, in which by assimilating the 
doctrines of Patanjali he paved the way for 
the growth of Tantras. He seems to 
have lived about 400 A. D.* Vasubandhu, 
Asawga’s younger brother, was another zea- 

* Cf — Takakasu : Journ. Roy. As. Jan. Soc,1905. 

A life of Vasnbandhu was translated into Chinese by 
Paramartha. A. D. 557-569.— Bun. Nunj. Oata. p. 371. 
Csoma Korosi following the Tibetan Chronology says r — *‘I 
know that Arya Asawga lived in the sixth or seventh century 
after Jesus Christ.” As. Res. XX, p. 513. This date has 
been accepted by Lassen ( Ind. Alt . ii, p. 460) as also by 
R. Davids ( Buddhism . p. 207 ). But this chronology has 
now become untenable. The date of Asawga and his 
brother Vasubandhu should be put back by about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(Bun. Nanj. Cata. App. i p. 371). It must have taken a 
century or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripitoka, 
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lous adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of N&lendra — the “Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Dig- 
naga was a disciple of Vasubandhu, a con. 
temporary of Lha-tho-ri, king of Tibet, who 
lived up to 37 1 A. D.* 

Mah&yanisin now began to adapt itself to 
its environments. The ab- 
perceptible fusion sorption ot the Yoga ideas 
with sdva^m. 18 " 1 wade the transition into the 
Tantric cult easy and Nor- 
thern Buddhism began to develop and ex- 
pand by entering into an alliance with Sai- 
vaism, which favoured the growth of Buddhist 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
h&y&nists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the $ivaite Tantras while 

* S. C. Vidj&bhusha»a : Journ. As. Soc., Vol i, ( 1906 ). 
p. 227. 
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the God $iva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten- 
tial Buddhas* occupying the same position. 
The worship of the female energies (/S'akti) 
which plays such an important part in the 
Tantras was encouraged in the person of T&r&. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The rpiestion has 
often been asked : why did Buddhism seek 
alliance with $aivaism in preference to the 
Vishuiivite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of /S'iva, especially 
in its Tantric form, had struck root that 
Mahay&nism asserted its sway ; + and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishuavism gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 

* i. e. the Bodhisattvas. 

t Vide ante, p, xi, ( under Wema kadiphsee ). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gitagovinda we find Buddha freely 
acknowledged as an incarnation of Vislmu 
and extolled for his abhorrence of sacrificial 
rites.# 

From Fah-hian’s travels we gather that in 
the beginning of the 5th century A. D., the 
Mahayanists were gaining the upper hand, 
though their rivals, the Hinayanists, were 
still holding their own in several localities. 
Thus at Mathura and Pdialiputra he found 
the members of both the sects living side by 
side and having monasteries of their own. 

* f *1^(50 qjqaimq I fHW 

11 

It is scarcely correct to assert that Buddhism was exter- 
pated in the land of its birth by cruel persecution. Cf. Vol. i. 
Intro, lxvii. The Bengali poet Ramcbandra Kavibharati, 
author of Bauddha Sataha , though a devoted Buddha, be- 
longed to the same class of thinkers as Jayadeva. Pandit 
S. P. Sdstr* is inclined to place him in the latter end of the 13th 
century, — Journal of Buddhist Text Society, Vol. I. Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to be 
copied from in Magadha.— -Bendall’s Camb. Cata. of Bud. 
Sans. MSS. (1883), pref. iv. 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Suramgama Sutra 
for his protection, we may conclude, since 
he is by no means a pronounced Mah&y&nist, 
that the predisposing causes for the origin 
of the Tantras were already in existence. “In 
this Sutra is contained the most complete 
list of Dh&rams (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Siitra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence We may reasonably 

assign it to a period not later than the end 
of the 1st century. Now amongst the invo- 
cations we find distinct reference to Dhy&ni 
Buddha, Vairochana, Akshobhya, Ainit&bha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
-early date.” * 


* Intro, to Beal's “Fah-hian." (Lzzii). 
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These Dhara?ds may be looked upon as 
the precursors of the Tantras 

Dliaranis as the 1 

precursors of the and they fully support the 
views that when they were 
composed Buddhism had turned a new leaf. 
The repeating of certain magic formulas 
along with the names of Buddha Amit&bha, 
etc., was to secure salvation, in other words, 
“instead of the old doctrine [ of Karman ] — 
as a man soweth, so he shall reap — a new 
and easier way of salvation is here preached, 
viz., as a man prayeth, so he shall be saved. 
It is Avhat is known to us as salvation by 

faith rather than by works It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahayana, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
y&na.* 

The new class of literature which now 
arose in order to meet the demands of the 
Mah&yanist revival is collectively known as 

* Max Muller, Buddhist Mahajana Sutras. Intro, to larger 
Sukhavati- VyCtha, ix . S. B. E. Series, Vol. xlix. 
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the Vaipulya Sutras or the Sutras of the 

developed school, of which 

Vaipulya Sutras. . . , , 

the Dharams are an integral 
part. It found expression in such works as 
the “Saddharmapuwdarika,” “Lalitavistara,” 
“ Tathagataguhyaka, ” ‘ ‘Pra jhdpdramitd, ’’etc., 
— all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Burnouf has tried hard to differentiate 
between the simple Sutras as represented by 
the literature of the primitive orthodox Bud- 
dhism and the expanded Sutras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 

♦ “La presence des Bodhisattyas ou leur absence increase 
done le fonds mSme des livres ou on la remarque, et il est 
bien evident que ce seul point trace une ligne de demarcation 
profonde entre les Stitras ordinaires et les Sutras developp^s. 
— Burnouf, Intro, p, 112 ; ibid, p. 120. Ed. 1844. Vide 
Max Muller's remarks at the end of the Smaller Sukh&vati- 
Vyuha, p, 102, S. B, E. Series, Vol. xlix. 

Cf. also “Some Vaipulyas are, materially, much like the old 
Sutras, whole passages e. g . of Lalita-Vistara recur almost 
word for word in the P&li Scriptures.” Kern (Ind. Bud. 
p. 5)* This eminent Buddhist scholar also very appositely re* 
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lines has been found to be well-nigh un- 
tenable.* 

By the second century A. D. we find the 
leading beliefs and ideas as crystallised in the 
Mah&y&na literature fully in vogue. Thus we 

marks elsewhere : “The results arrived at by Burnouf may be 
right so far as Mahivaipulya Sutra as a whole is concerned, 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L- 
Vistara, it can hardly be questioned that these works contain 
parts of very different dates, and from various sources/* 
— Kern, Intro, to Saddh., pp. x-xi. Passages in L. V. are 
literally identical with those in Mahivagga. Again: — “These 
few examples I have chosen will suffice to prove that the 
material of a Mahdvaipulya Sdtra is partly as old as that of 
any other sacred book of the Buddhists/* — Ibid., xiv. 

* The truth seems to be that “the historical relation be- 
tween the Hinaydna and the Mah ay £n a schools of Buddhism 
is to me as great a puzzle as ever/' — Max Muller, Intro, 
to L. Sukh. Vyuha, ix. Even the very distinction between 
the N. and the S. Buddhism has baen taken strong ex* 
ception to by E. Davids, who says “There is not now 
and never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading."— Bud. 
India, p. 173. 

c 
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come across in the “Buddhacharita” of 
Asvaghosha, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this : “this, Sirs, is the Maha- 
y£na, the instrument of the law of the per- 
fect Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.”* The “Lotus of good Law” was 
translated into Chinese at the close of the 
second century A. D. t 

Side by side with the growth of the scrip- 
tures another class of literature was called 

Buddhistic Tan- into bein g V the exigencies 
tra0, of the times — we mean the 

Tantras, the necessity for which has been 
hinted at in the first volume. + However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro- 
ductions, it would be idle to deny that there 

* Cowell’s trans. p. 184. S. B. E. Series, Vol. xlix. 

t Edkin’s “Chinese Buddhism,'' p. 89. There were several 
versions of this sacred book.— Vide Kern’s Intro, p. xxiii 
(8. B. E. Series). 

J Vol. i. Intro, lxx. 
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is much in them which is calculated to pan- 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
peared on the scene is yet a matter of con- 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter.f 

* Vide the palm-leaf MSS. discovered in the monastery of 
Horiuzi in Japan and carried from Central India. One of 
these is in the handwriting of a famous Chinese priest, 
named Kanshin, who came to Japan in A. D. 753. The 
MS. contains besides a Dhdrani, five Tantras. “Bud. Texts 
from Japan/' ed. by Max Muller. Vol. i, pt i, Intro, 
pp. 6-8. It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

t Waddel says ‘—“No one has yet realised the vast extent 
to which Mahdydna and Tdntric Buddhist remains cover 
India ; nor sufficiently realised the leading part played by the 
Mahty&na in Indian Buddhism during its popular period,” 
Journal of the Boy. As. Boo. (1894). 
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The Tantras found a congenial home in 
China. Amoghavagra, a &rama?;a of nor- 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
fluence the Tantric doctrines dealing with 
talismanic forms and professions of super- 
natural power first gained currency there.* 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre- 
valence of Tantras in Northern 
I“‘'Sb«"' port “ 1 1«U» ; «* it was about this 
period that several of these 
■were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier. + 

* Bun* Nanjio’s Cata. App. ii, p, 445. Amoghava^ra 
translated 77 works including Uslmisha-chakravarti-tantra, 
Garudagarbhaya-tantra and Vayrakumdra-tantra. 

Cf . — Also ‘The existence of the Tantra 5astras may thus 
apparently be traced at least as far back as the 6th century 
A. D .“ — Vide “Annual Report/* As. Soc. Beng. 1906. 

t In the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter, 
preters ( locliavas ) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possesion of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were Sdnti Rakshita, high priest of the monastery of 
N£lenda and his co-adjutor Padma Sambhava, a native of 
Udyana, who took charge of the T&ntric part of the Buddhist 
liturgy. They were followed by the sage Dipawtkara-Sri- 
jnina ( Atisa), b. A. D. 980, d. 1053, He acquired proficiency 
in the three pitfakas of the four classes of the Hinaydna 
Jr&vakas, in the Vaiseshika philosophy, in the three pitfakas 
of the Mahiyina doctrine, the metaphysics of the Madhya- 
mika and the Yogdchirya schools and the four classes 
of the Tantras, At the reqnest of king Naya P£la he 
accepted the post of high priest of the monastery of Vikra- 
raarila .— Vide S. C. Dds, — Journal of the Buddhist Text Soc. 
Pt. i. 
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cal data.# Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D.f 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in- 
sight into this dark recess in 
the history of Hindu intellect 
tual activity. In the course of our search 


Rasaratnakara. 


* Speaking of the Tibetan translation of Asvaghosha's 
Buddha-Charita , Cowell remarks : “The Tibetan version 
appears to be much closer to the original Sanskrit then the 
Chinese ; in fact from its verbal accuracy we can often repro- 
duce the exact words of the original, since Sanskrit words 
are always represented by the same Tibetan equivalents, as 
for instance the prepositions prefixed to verbal roots."— I. c. 
Intro, p. x, Waddel is equally impressed with the ‘‘pro- 
foundly accurate and scholarly nature of the Ldmaist transla- 
tions of Sanskrit Buddhist books and he again observes : 
"It is clear that the Tdntric and Mahdydna features of 
Lamaism were imported en lloc from Indian Buddhism." — 
Journal of the Royal As. Soc. for 1894, p. 15. 

t Analysis of the contents of the Mdo (Sutra) by Csoma 
de Korosi— Asiatic Researches, XX (1836), p. 583. “A 
work on preparing quicksilver, the most powerful for subdu- 
ing every sickness and for improving the vigor of the body/' 
—"A work on turning base metals into gold." We are 
thus reminded of the contenta of the Rasdroava and the 
Rasaratnakara, Vide p. 2. 
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for MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
a Buddhist Tantra, with N&g&rjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God $iva himself. We are 
only left to internal evidences — evidences 
based upon the gradual evolutiou of chemical 
processes, which we have not been slow 
to take advantage of. The MS. in question 
is a mere fragment, but it is calculated to 
evoke all the zeal and en- 

Its historical 

importance. thusiasm of a Palaeontolo- 
gist — of an Owen or a Marsh — in his efforts 
to restore an animal and assign to it its pro- 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. Prom 
this point of view Rasaratn&kara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mahdyd- 
nist school and as such its invocations are 
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addressed to all the Buddhas ;* * * § and in one 
place there is a pointed reference to PrajM- 
pdramitd f(perfection of wisdom) appearing 
before Nagarjuna in a dream and revealing 
to him chemicel knowledge.! 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between /S’alivahana and 
Nagarjuna, and Ratnaghosha and Maudavya.§ 
These last two names are held equally in 
veneration with Nag&rjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^ The bringing 
together of these four dramatis persona',. 

* nftnfsf • Cf The opening invocation in the 

Sukhivati Vyuba : I also 

S«hif5 WTWqnWl in A'rya Manjusrimtila 

Tantra.— Vide As. Res* xx, p. 512. 

f Cf — The invocation in Va^rachchhediki ifift 
*ngirjfT<mfamv. 

J Vide Sans. Texts, p. 10, also Trans., p. 5. 

§ Vide Sans, Texts, pp. 12-14, also Trans., pp. 6-8. 

1* Cf. Vol. i, p. 77. 
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especially of the first two has a significance 
of its own. We have already seen that refer- 
ences to N&gftrjuna and his contemporary 
king $&livahana are only to be met with in 
ancient classical literature ( vide ante xxii). 
It seems probable that Rasaratn&kara was 
written at a time when the memory of these 
personages was still fragrant. Judging from 
internal evidences also we come to the con- 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasarnava, we 
had to quote several parallel passages from 
it,* and from a careful perusal of both we are 
of opinion that the latter is 

Also a typical , . , , 

production of the the mspirer rather than the 
of intellectual ae- borrower. Rasaratnakara, in 
t,vity ’ short, seems to us to be a 

typical production representing the Mali&y&- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 


* Vide Vol. i, Sans. Texts, pp. 7, 12, 13 and 18. 
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From the 5th to the 11th century A. D. the 
colleges in connection with the monasteries of 
P&aliputra, Ndlandd, Vikramasila, UdantiL 
pura, etc., were the great seats of learning 
as the temples attached to the pyramids in 
ancient Egypt ; and alchemy was included 
in the curricula of studies.* 

The existence of a vast ancient T&ntric 

Antiquity of A1. literature with alchemy as a 
chemical Tantras. component part has now been 

placed beyond doubt, thanks to the searching 
examination of the Mahardja’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. $astri and S. Levi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jik&mata, written in Gupta character and 
copied about the sixth century A. D. This 

* Cf. M By the side of the tower of king A$oaa is built a 
Samghdvasa, belonging to the great vehicle, very imposiug 
and elegant. There is also a temple belonging to the little 

vehicle In the college attached to the temple one may 

see eminent Sramanas from every quarter of the globe." — 
Beal’s 4 *Fah-hian,” ed. 1869, p, 105. 
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school, though itself very ancient, presup- 
poses the existence of other schools and we 
have distinct mention of the Mah&- 
yana.* We now learn that the gradual 
fusion and amalgamation of Sivaite and Bud- 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjika-tantra was evi- 
dently composed outside India proper, pro- 
bably in Nepal. The Goddess Parvati en- 
courages her consort to proceed to the conti- 
nent for the spread of the tenets propounded 
by it. t Tn one place we come across a 
passage % in which *9iva himself speaks of 
p&rada (mercury) as his generative prin- 

* Catalogue of Palm-leaf and selected paper MSS. belong- 
ing to the Durbar Library, Nepal, by H. P. Sastri (1905). 
Ixxviii, et. seq • 

g i 

*nzr$ g n 

t to (tsfrorcra i 
t qngt qjfcri gfa: 11 

nggiw flunsjf g»if qfe i 
firefai wwt q'sfwnron 11 

For the passages cited here we are indebted to the indus- 
try and courtesy of Pandit H. P. Sastri, who has wended his 
way through the bulky MS. 
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ciple and eulogises its efficacy when it has 
been killed six times.* We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Ras&raava, Rasaratn&kara 
and other typical works of the Tantric 
period abound. + 

It is now only necessary to wind up this 
chapter with an extract from 

tegraipart of Ma- the work of an eminent Bud- 
hayamst activity. t j} 10 ] 0 gj s j- w itB this reservation 

that the growing influence of Tantrism began 
as we have seen long before the 8th century. 

"The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 


* Even at the present day mercury, which has been killed 
six times in succession, each time with an equal weight of 
sulphur ^ q’SHfisisnfiRI, * 8 re P u t e( t to be one of the most 
potent of remedies. 

f e.g. xr%»r fafarft far srsat *t faatt i 
Tgfag mi ara' n it 

For the the meaning of the word (Vedha) see this Vol. 
p. 18, footnote,' also Vol. i, p. 120. 
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growing influence of Tantrism and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver- 
ance, by worshipping Durga, the £akti of <9iva— 
Prajfia in the terminology of the Mahayana — 
through means of spells, muttered prayers, Sama- 
dhi, offerings, ete. Similarly the Buddhist Tan- 
tras purpose to teach the adepts how by a super- 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
nerability, invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union -with some 
divinity. There is an unmistakable affinity be- 
tween Tantrism on one side, and the system of 
Yoga and KammattTiana on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

“Taranatha informs us that Tantrism existed and 
wa 9 transmitted in an occult manner in the period. 



between Asanga and Dharmakirti, but that after 
Dharmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra-Vajracharyas, 
who, being possessed of various Siddhis, performed 
the most prodigious feats. 

“The kings of the Pala dynasty, whose sway over 
GautZa and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
masila was a renowned centre of Tantrist learning. 

“The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedans in A. D. 1200. The monasteries 
of Udawdapura and Vikramaslla were destroyed ; 
the monks were killed or fled to other countries. 
The learned SakyasrI went to Orissa, and after- 
wards to Tibet ; Ratnarakshita to Nepal ; Bud- 
dhamitra and others sought a refuge in S. India, 
•whilst Sahgama-Srijhana with several of his fol- 
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And thus the Law of Buddha became extinct in 
Magadha. 

“Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijayanagara, Kalinga, and Koh- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkan about that time is attested by 
the rich donations to the monastery at Dambal.”* 

It will be noted that the monks of the 
monasteries of Uda?wZapura and Vikramslla 
on their dispersion carried with them their 
learning and arts in the same manner of the 
_ , , , Byzantine Greeks on their 

chemy. expulsion from Constantinople 

bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine Republic 
under the Medicii. 

♦ Kern— Manual of Ind. Bud., pp. 133—134. 
t CK— "The Deccan, which from the eleventh century was 
the refuge and centre oi literary activity generally. In 
Hindustan it had been substantially arrested by the inroads 
and ravages oi the Muhammadans— W eber. Hist. Ind. 
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Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 
for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by M&dhava in Rasesvaradarsana* 
was derived by intercourse with the Arabs. + 


* Yol. i, Intro, lxxviii, et seq. 

t J Eg- Barth : 4t In regard to alchemy, anyhow in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other Sivaites had preceded them in the pursuit of the 
philosopher^ stone. Already, in his exposition of the different 
doctrines of the Saivas, Siyana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or “system of 
mercury/' a strange amalgamation of Yedantism and al- 
chemy. The object contemplated in this system is the trans- 
mutation of the body into an incorruptible substance by 
means of rasapdna , i.e. t the absorption into it of elixirs com- 
pounded principally of mercury and mica, that is to say, of 
the very essential qualities of Siva and Gauri, with whom 
the subject of the operation is thus at length identified. This 
species of transubstantiation constitutes the jfoanmuiti, or 
state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formula? of the Vedinta are here only a sort 
of jargon, under which there lies hid a radically impious 
doctrine ; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider- 
able literature, there is an infusion of Mohammedan ideas. 

The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors.”— 1 “Religions of 
India,” ed. 1891, pp. 210-211. 
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The attentive reader who has followed us 

In Tibet and the a11 alon g COllld not ^Ve failed 

D * ccan ' to notice that it w r as in the 

Universities of Nalenda, Udawdapura and 
Vikramasila, in Central India and Magadha, 
precisely the regions which w r ere cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part Avas cultivated and from thence spread 
to Bhot ( Tibet ) and the regions lying to 
the south-east of it,* and South India.t 

* See under colophons to RasahWdaya and Rasasara 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Madhava 
as his prime Minister. Wilson says : — “The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modern 
period.” — As, lies,, Vol. xx (1830), p. 1. See also Sewella 
“A Forgotten Empire" — (Vijayanagara). 


D 
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Having thus far prepared the ground for 
believing that alchemy along with other cog- 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 

Fnrther eultiva- lopment. At the Outset it is, 
tion of alchemy. however, necessary to remem- 
ber that on the decline of Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to Tndia. 
Nay, during and after the revival of Brahmin- 
ism under the Gupta dynasty and its succes- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. KAlidasa 
and Bhavabhuti, Brahma Gupta and Arya- 
bhata, Sawkara and Ramanuja are names 
which may be regarded as the heritage not 
of Tndia alone but of the entire civilized work!. 
At the time of the Brahminic revival Bud- 
-dhist works of acknowledged merit far from 



being cast aside were held in veneration. 
Amarasimha in his Lexicon and Vhgbhafa in 
his Asldawgahridaya * as also the pseudo- 
Vagbhafa * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Susru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Trantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, t the subject-matter 
>f the former was incorporat- 


Buddhist alche- 


mical Tantras ab- | j n j- () f] ie latter, the 

sorbed into Hid du 5 

Tantras. ( y|* 


names 

Tara, Prajnaparamita and 
Buddha being simply changed into those of 
Parvati and Niva. In Rasaratnakara itself 
we have distinct indications that it is an 
admixture of both. 


* Vol, i, p. 76. 

T Speaking of a typical Buddhist production belonging 
to this category Burnouf "observes : “Ce morceau est ex- 
clusivement speculate, et il nous off re une nouvelle preuve de 
Talliance intiine que le systeme des Tantras a contractee avec 
la philosophic buddhique la plus elevee” (1. c. p. 543 ed* 
1814). 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nag&r- 
juna, Ratnaghosha, Mavu/avya anil others. 

In the introduction to the first volume we 
stated : “It is to be regretted that the seve- 
ral works quoted by Madhava [on the science 
of mercury 1 Rasaruava alone 

Rasahrtdaya. 

seems to have survived to our 
days” ( 1. c. lxxxiii ). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasahr/daya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ancient,”# we think we should not err on the 
wrong side if we place the author some three 

* Cf. Vol. i. Intro, lxxx. 

The qualifying epithet is only applied to venerable 
Aishis of old. 
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centuries before liis time. If our surmise be 
correct, he should have lived about eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of 
the Kirataland, i.e., the region adjoining 
modern Bhotan. Portions of this remarkable 
treatise after a careful collation of the MSS. 
have been reproduced in the proper place. 
The worm-eaten fragmentary MS. produced 
from Benares is 380 years old. Internal evi- 
dence equally goes to establish the antiquity 
of this work. The author was evidently a 
Buddhist as we learn from the colophon to the 
Benares MS .(vide trails, p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easilv accounted for. It is the reluctance 
of the latter day Hindus to acknowledge 
their obligations to a Buddhist author. 

Rasaruava Avhich has been noticed at length 
in the first volume and to which was assigned 
the l2th century A. D., as also Rasaratna- 



liv 


samuchchaya ( 13th to 14th century ), need 
not further arrest our attention. 

The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact chronological se- 
quence is not an easy task ; in the absence of 
more definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of Rasaratnasmuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions from “a standard 
work on the subject by Somadeva, no longer 
extant.”* Our surmise has proved to be 
Rasendraehuiia- partially correct. We have 
at last been able to recover 
the supposed lost work. A transcript of a 
MS. of Ra se nd rach u d am a ■> ;i by Somadeva, 
preserved in the Library of the Deccan 
College, Poona, reveals to us the fact that 


• Vol. i, p. 118 . 
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practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya ; and this gives us 
an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche- 
mist Nandi as the inventor of the process of 
sublimation and of the Koshi/d apparatus 
(Vol. i, pp. 00 and 80). t Nagarjuna, D&udi, 
$amblm and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his- 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The 
fact that R. R. 8. lays Rasendrachudamajd 
so amply under contribution would suggest 
that the latter had become somewhat rare 

* roraireftqra: i 

€*rrcrfar «»nt«T swflq ii 

t fr i 
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or that its contents had been well-niffh for- 

O 

gotten when the former was compiled. Its 
date may therefore be put down between the 
1 2th and 13th centuries A. D. 

Another important work of this period is 
Rasaprakasa-sudhakara by Yasodhara. The 
author of R. Ft. S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasod liana. We have little doubt that the 


Rasaprtikdsa- 

Budhakara. 


correct reading is Yasodhara. 
We now find that there is very 


little original matter in R. R. S., it being 


made up of citations from Ras4n?ava and 


the works of Somadeva and Yasodhara. We 


should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “its methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but, on the contrary, has freely acknowledged 
the sources he drew upon. The student of 


# Yol. i, Intro. Ixxxvu 
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Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 
fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i., pp. 88 & 156) 
really belongs to Yasodhara. While the author 
of B. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes lie describes have 
been verified by experiments performed with 
his own hands.* Among the authorities he 
cites are Nag&rjuna, Dev isastra (probably 
Ras&raava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Ya so- 
il hara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 

* Of. sin surni »i q a i 

^ SI 

wgwatffefrsst ffflt w i 
»tt* u 
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years and lie should therefore be placed in 
the l3th century A. D. * 

Rasakalpa likewise seems to belong to this 
period. It is in the shape of 

Rasakalpa. . 

a Lantra, but curiously enough 
it is not much troubled with consistency. In 
the opening salutation /Siva, “the king of 
mercurial lore” and his consort ChawtZik& are 
reverentially bowed to — a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 

part and parcel of Rudrayamala r f antra; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
lm'daya, Svachchhandabhairava and other 
adepts.! Towards the end the author says : 
“The processes described have all been 
verified by me and not borrowed at second- 
hand from my teachers.” Needless to add 
here that the God /Siva would not have 

* We are using a copy of the MS. preserved in the Runbir 
Library, K^mir. The readings are on the whole accurate. 

t E, g, i 
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been at pains in justifying the necessity of 
his production with such a timorous apol- 
ogy. From internal evidence it is abun- 
dantly clear that it could not have been 
composed earlier than the 1 3th century A.D. 

As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “killing” them with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within tju* narroAv compass of a few short 
chapters. 

Rasa raja la kshmi also deserves some pro- 
minence here not because of its intrinsic 
.. . , . worth but because of the re- 

Riisarnjalakslimi. 

ferences to previous Tantras 
and alchemists, amongst which are Rasar- 
wava, Kakacliaadisvara, Nagarjuna, Vy&di, 
Svachclihanda, Damodara, Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works such 
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as Charaka, Susruta, H&rita and V&gbha/a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vislmudeva 
was Court Physician to king Bukka.t If 
this statement be accepted — and prhna facie 
there is no reason to question it — this trea- 
tise must have been compiled in the latter 
part of the 14th century. Internal evidence 
equally supports this date. 

* Vide Sanskrit Texts, pp. 80-81. 

t Vide ante footnote, xlix. 



Chaptfk III. 
c. 1350 a. i>. 

We now proceed to examine tlie contents 
of another series of works belonging also to 
the Iatro-Ohemical periotl ; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the 14th century A. D. 

Rasanakshatram&lika by Mathanasimha, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult p. 22. 
The date given by the copyist of the MS. is 
Samvat 1557 i.e. 1500 A. D. The work 
itself is therefore older. 

Rasaratnakara by Siddlia Nityanatha, son 
of Parvati, comes under this 
Rasaintnjbra by category.* The author gives 

Nityanatha. D ^ o 

the sources of his informa- 
tion and explains the object of his compila- 

* Two editions of this somewhat voluminous work have 
been published— one by Ganesa Chandra Ghose (Calcutta), 
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tion in the following words : “Whatever has 
been revealed by /9iva in Rasan/ava under 
the preparations of mercury ; the Dipika 
of Rasamaragala on mercury ; all that has 
been said by Nag£rjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha Charpafi, by Vagbhafa and Su- 
sruta, — all these and many other treatises on 
mercury and minerals being consulted, 1 
have, after rejecting the drugs and medica- 
ments which have become rare and difficult 
to procure, put together [in my work] the 
essential features thereof. * * * * AH 

that 1 have learned from my teachers and 
have been in a position to subject to practical 
tests has been incorporated into my work for 
the benefit of mankind.” In addition to the 
authorities cited above Nityan&tha quotes 
from Chakrapaai and Rasendrachiidamaai 
(ante liv). 

the other at the “Venkateavara Press” (Bombay). We have 
compared the readings of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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Rasendrachintamani will next claim our 
attention. We have before 
R ma"?. raChmta " us tb e printed copy, edited by 
Umesa Chandra Sena Gupta, 
late librarian, Sanskrit College, Calcutta, in 
which the text has been adopted, as the 
editor informs us in the preface, after colla- 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbir Library, Kasmir. 
All these agree in the main, but there happen 
to be certain omissions and additions, which 
form an interesting chapter in the history of 
interpolations in the literature of this descrip- 
tion. To begin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to jWmv/d/mkanatha, disciple of Kalan&tha, 
others to R&maehandra. After the custom- 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kasmir exemplars. In 
these the author is made to justify his raison 
d’etre for undertaking his task in these words : 
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“I shall give publicity only to such processes 
as I have been able to verify by ray own ex- 
periments.” Such protestations have already 
been noticed more than once.* In another 
place we have : “Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
loner extract from Ra samara and is in fact 
conspicuous by its absence in the Benares and 
Kasmir MSS.t For the second time we 
find calomel designated as Rasakarpura (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 

* Such pretentions put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same efl>ct : e. g. u J'ai 
experiments moimeme tout ce que je rapporte.”— Berthelot, 
‘‘La Chimie au moyen A'ge,” t, 1, p. 338. The wrl! known 
egoistic couple^ in Susruta, Ch. i, 
is generally regarded as an interpolation. 

+ The extract commences with ccf 
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works, e. g. Rasfir?iava ; but it is described 
there as the white “ash” of mercury (sveta- 
bhasma). The recipe for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Kas'mir 
MSS. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus- 
picion that it has been foisted into the origi- 
nal composition. The author refers to Ras&r- 
nava, Ndgarjuna, G-ovinda, Nityanatha, Sid. 
dha Lakshmfsvara, Trivikramabhafia and 
Chakrapdni. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 

Rasasara : It is a comprehensive but 
purely chemical work dealing with 18 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 
E 
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alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Rasas&ra often remind us of a poem on 
alchemy by George Ripley, canon of Brid- 
lington in Yorkshire (b. about 1460), of 
which Rodwell says : — 

“But we cannot point to a new fact which he 
elucidated. He divided all chemical operations 
into twelve processes — calcination, dissolution, 
separation, conjunction, putrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Museum, bound up 
with copies of the works of Roger Bacon and 
earlier writers. Here is a specimen of his rugged 
rhymes : — 

The first chapter shall be of natural Calcination ; 

The second of DyssohUion, secret and phylo- 
sopbycall * 

The third of our elementall Separation ; 

The fourth of Conjunction matrimoniall ; 

The fyfth of Putrefaction then followe shall : 

Of Congelation AUyjicative shall be the Sixt, 

Then of Oybation, the seventh shall follow 
next.”* 


* Vide “Birth of Chemistry". 
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The author, Govind&ch&rya, as a devout 
Hindu, begins with his adoration of /Siva and 
VishvMi and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
contributions of the adepts. We have every 
reason to be thankful to him for the many 
hints he throws on the sources of his infor- 
mation. Of surpassing interest is his decla. 
ration that for a knowledge of certain pro- 
cesses he is indebted to the Buddhists of 
Tibet.* This must be taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 

* v* ftsi fwrafa wstsif*raTf%*: i 
Towards the close of his work the author again acknowledges 
his obligation to the Buddhists. 

man Sint nnt i 

We have in our possession five transcripts of the MSS. 
of Rasasdra procured from the Libraries of Kimir, Tanjore, 
Ulwar, Madras and the Temple of the Goddess Kali, at 
RamnS, near Dacca, Bengal. 
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furnished in the colophon to Rasalmdaya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
1 1th to 13th centuries A.D., this branch of 
science also found a safe retreat in the land 
of the Kiratas as we have already seen. 
Burnell, under the influence of his precon- 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “By BaudJhas he ( the author ) 
probably means the Muhammedans ( of. the 
vernacular Malaya lam use of the word), 
though studies of this nature were much pur- 
sued by the later Buddhists.”* 

Some idea of the date of Ilasas dr a may 
be formed from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the dark as to its origin ; for, says 
he: “There are 4 different kinds of poisonous 

* Catalogue of the Tanjore Palace MSS. pt. 1, p. 70. 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we have quoted above another passage 
in which distinct mention is made of the Bnddhists of Tibet. 
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sea-fish, and it is from their foam that 4 diff- 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operation,”* e. g ., — killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the l3th century A. D. 

* "8* sinm far*u«Tagfa'ar: i 

fat s agf*w i 

tfatgfa safat *** i 

aw— ami aaaai a w arm? i 

qtaaar •a a *mi i 

fagfqfTiri xs«i gang i 

The Sanskrit word for opium, “ahiphena/’ lit,, foam of 
the snake, is of modern date. It is generally held that this 
word has been Sanskritised from the Arabic “aphiyun.” 

These indentical distichs also occur in the commentary on 
S&rngadhara by A'rfAamalla with the additional line, qiqn; 
(^n^Ta:) namely, it is the milky juice of poppy ; 

proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was not dis- 
believed. 
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ySarngadhara-sawigraha — a compilation by 
$arngadhara : its peculiarity is that it is based 
upon the A'yurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi- 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur anv mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of /Sarngadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the JPad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in same at 1420 
or A. D. 1363. The name of the author’s 
father is D&modara and that ot the grand- 
father Raghavadeva. The latter was highly 
considered by Raja Hammlra, the Chauhan.* 

* After the sack of Chitor by Alla-ud-din in A. D. 1303, 
Mewar was occupied by the garrisons of Delhi. Hammira 
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There is a big commentary on this work by 
AVZ/tamalla, whose ancestors settled in the 
city founded by Hammira.* 

Rasendrasarasamgraha : The author, 

G-opalaknshaa, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamanjari and Chan- 
drika. Special stress is laid on the therapeu- 


recovered his ancestral throne and during his prosperous rule 
of sixty-four years (1301-1365) and that of his successors arts 
and literature found liberal patrons (vide Tod's “Annals of 
R^jaatan"). The court of Hammira attracted another distin- 
guished physician named Saugata Si^ha as we gather from the 
colophon to a noted recipe, 

* A'dAamalla gives an account of his family. His Grand- 
father was one Chakrapdni, not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) and he 
himself was attached to the court of a ruler named, Jaitrasimha, 
whose capital Hdstfkintapuri wa9 situated on the river 
Charmanvati. We reproduce in the next page the text which 
is somewhat corrupt from the copy preserved in the Library of 
the Sanskrit College, Benares. 
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tic efficacy of mineral preparations.* Like 
Rasendrachint&mava it assigns a minor place 
to the ancient Ayurvedic method of treat- 
ment by kash&yayoga, i. e., by herbs and 
simples ; as far as the knowledge of chemi- 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipds 

’ftoatrgt * * * * 

far nfasvlwufa: 

*******. 

4 

»mrfe> ifir i 

******* 

fa * * sfaisst (?) (fanr*i?0 smrwurro: i 
TMahsmgCt htt gvfarar fa*wtf- 

sifrn 'jifosnft vmr i 

■grrvfa: 

wat *m*nfat rpirofag s#: u 

?rat Jnsfattmnrt qt«n*t * BqfTfa^t i 
sr^ri*i sfaiw. n 

* For a description of some of these vide “Journal des 
Savants," April, 1898. 
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agree word for word with those in Rasendra- 
chintiima?d, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhayananda Gupta in 
the preface to his edition says : — “There is a 
tradition to the effect that Gopala Kavibhri- 
shana of DakshRa Var'iga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “Its com- 
mentator, R&masena Kavindramawi (author 
of Arthabodhika) was court physician to 
Naw^b Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Ramasena himself 
quotes from 3 commentaries of this book; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composed long before. r : his work is 
very popular in Bengal and is a vade mecum 
of the local Kavirajas. 

Rasendrakalpadruma is another work of 
this period. It deals chiefly with mineral 
preparations and is a mere compilation from 



Ixxiv 


Rasdraava, Rasamangala, Ratndkara, Rasd- 
mrita and Rasaratnasamuchchaya ; the nu- 
merous citations with which it is replete are 
of some use in correcting many doubtful read- 
ings in these latter. Our MS. is incomplete, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 
MSS., pt. 1, p. 321. 

Dhaturatnamala : This epitome is devot- 
ed exclusively to short processes of killing 
metals and minerals. Six metals are recog- 
nised at the outset, namely, gold, silver, cop- 
per, lead, tin and iron as in the ancient works; 
but strange to say later on kharpara >* which 
is the mineral calamine, is taken as synonv. 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Deva- 
datta of G ujarata, but in the Benares exemplar 
* Vol. i. p. 158. 



this portion has been coolly tampered with, so 
that this poor compilation may be palmed 
off as an integral part of a Samhita of 
the Asvinikumaras, the divine physicians, and 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side- 
light into the history of literary forgeries. 



Chapter IV. 

MODERN PERIOD. 

1500—1600 A. D. 

We have now arrived at wliat may be 
termed the modern period in Hindu chemis- 
try and materia medica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo- 
rated into the materia medica. By the 
beginning of the lGth century A. D. the 
Portuguese had fairly established themselves 
at Gloa and some other parts of India,* and 
as a result of intercourse with them, that 
dreadful scourge — the venereal disease — had 
made its appearance. Sanskrit medical 
treatises from the Charaka and Susruta down- 
wards and ending with $&rngadhara are silent 
about this malady though they give fairly 

* The political influence of the Portuguese as early as 1533 
A. D. is evident from the fact that Sultan Bahadur, king of 
Gujar^ta, entered into a treaty with them and through their 
assistance raised a force of 6,030 Abyssinians— “Memoirs of 
Humayun". 
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accurate descriptions of diseases of the geni- 
tal organs (sn^stj). But syphilis had now 
to be reckoned with and a new name had to 
be coined for it. Accordingly we find Rasa- 
pradipa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and chobchini (China 
root, Smilax China, Linn) for what is now 
termed for the first time Phirangaroga or the 
disease of the Portuguese. According to 
Fluckiger and Hanbury “the use of this 
drug as a remedy for syphilis was made 
known to the Portuguese at G-oa by Chinese 
traders about A. D. 1535.” Thus from an 
independent source we can arrive at the 
approximate date of Rasapradipa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed samkhadr&vaka (lit. 
a solvent for conch shells) and is described 
as “endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 
unknown in India before this time.* A very 

♦ Vide Note on mineral acids, vol. i. p. 185. 
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noteworthy circumstance in connection with 
this is that the Bhdvaprak&sa, which is pos- 
terior to Rasapradipa, is silent about v&m- 
khadr&vaka, which had come to be prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc. — ( ci 
vol. i, p. 130). In the Bhavapraka-sa among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumeutum e,r sileidiio. 

Rasakaumudi is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Rasapradipa in 
many respects ; both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named M&dhava. Curiously enough he is 
often confounded with the celebrated Madha- 
vakara, the author of the Nidanasamgralia, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now claim 
our attention is the well known Bhavapra- 
ka.sa of Bhavamisra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 
Charaka, Susruta, Vngbhaia, H&rita, VWnda 
and Chakrapam. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chiefly from Rasa, 
pradipa, Rasendrachintama/d, $arngadhara 
and other standard works. Bhavami.sra has 
been scrupulously candid in his acknowledg- 
ments to the various authorities quoted by 
him. Phiraugaroga is mentioned as also its 
treatment with the help of calomel and chob. 
cliini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro- 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
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with the notice of a remarkable production 
entitled Dhdtukri}4 or “operations with me- 
tals” ; it is in the shape of a dialogue be- 
tween Siva and p&rvati ; in short, it pretends 
to be a part and parcel of the Rudray&mala 
Tantra.# The work cannot be placed earlier 
than in the 1 6th century A.D., as it contains 
reference to the country of the Phirangas 
and to Raima, the Arabic name for Constan- 
tinople. For the first time we come across 
the very appropriate term dahajala (lit. burn- 
ing water) coined to denote sulphuric acid. 
The information about the metals is of very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently cosiders it a pious 
fraud to make such statements as follow 
emanate from the mouth of Siva himself : — 
‘‘By using coins made of imitation gold one 
can carry on exchange . , . and thus enrich 

oneself.” 

* We have in hand transcripts of two MSS.— one from 
the Library of the Mah&rij£ of Ulwar, the other named 
somewhat differently, Dhdtumafijari, from I'd i.,. res. They 
agree very closely. 
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The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for “augmenting gold.” * 
Fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes ( cf. 
extracts from Rasdr»ava, Vol. i, p. 74 ). 

Arkaprak&sa or a treatise on the prepara- 
tion of medicinal tinctures and essences 
should also find a place here ; t its authorship 
is ascribed to Rava/m, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with S'amkhadr&vaka, is prescribed 
as the remedy for “Phirangaroga” (syphilis). 

* Berthelot : "Collection des Alchimistes grecs” ( trad. 

A 

p. 287 ). M La Chimie au Moyen Age/' T. i. p. 31. 

+ There is a Calcutta edition published by Gane^a Chandra 
Ghosha ; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 

well. 

F 
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Opium also is prescribed ; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arralc (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamahjari by 
Salinatha, of Rasaranjana, of Gandhaka- 
kalpa (a Tantra), of Rasarwava ( quite dis- 
tinct from the standard work bearing the 
same title), of Rasaratn&kara (altogether ditf. 
erent from that of Nityanatha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 



OllAl’TKIt V. 


INDIGENOUS ORIGIN OF INDIAN 
ALCHEMY. 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity — the out- 
come of purely indigenous traits — which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to 

* ^ 'idt Vol. i, Sans . texts, p. 56 ; a van. 

ant in the Poona edition has which must be 

rejected as both the Benares and Kismir MSS. accept the 
former. 
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the $akas,the Yavanas (Greeks or Bactrians),. 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas ; Vaidhamihira for 
instance expresses his admiration for the pro. 
ficiency of the latter in the field of astro- 
nomy and would gladly learn at their feet.* 
In the Mah&bharata again we find the ser- 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con- 
strued into implying a hint to alchemists in 
the West. That the term Mlechchha in 
R.R.8. really refers to the Kiratas is evident 
from the colophon to Rasalm'daya. t 

Those scholars who have hitherto main- 
tained that Indian alchemy is of exotic ori- 
gin, have, we are afraid, done so on a 'priori 

* fa fartf i 

<j v 

ft h 

t Sans. texts, p. 39 ; there the four castes fajW) are 
distinctly mentioned and the kirdtas evidently included 
under the Mlechchhas. 
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grounds. Indeed the frame of mind which 
they have brought to bear upon this subject 
is not calculated to lead to a judicial and dis- 
passionate verdict. The fact that the Hindus 
are indebted to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view.* There is, however, very little 
affinity in the mode of growth of alchemy 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 

* t was, however, Greek influence that first infused 

a real life into Indian astronomy. This occupies a much 
more important position in relation to it than has hitherto 
been supposed ; and the fact that this is so, eo Ipso implies 
that Greek influence affected other brances of literature as 
well, even though we may be unable at present directly to 
trace it elsewhere." Weber : Hist. Indian. Lit. ed. 1892, 
p. 251. In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine ; 
namely, “the weights and measures to be used by the phy- 
sician are expressly enjoined to be either those employed in 
Magadha or those current in Kalinga ; whence we may 
fairly presume that it was in those eastern provinces, which 
never come into close contact with the Greeks, that medicine 
received its special cultivation.”— p. 269. 
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vedas onwards to the later Tantras according 
to tlio laws of evolution without anv breach 

t/ 

of continuity. 

One of the most favourite doctrines of the 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodorus (5th century A. D.) lead 
is begotten by Saturn, “electrum”* by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, t Now, such a fascinating astro- 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as 
there was a “commercial and lively intellec- 
tual intercourse,” to quote Weber’s own 
words, between Alexandria and the West 
Coast of India. Varahamihira’s VWhatsaw- 

* An alloy of gold and silver waft known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

f The influence of the astral bodies on the production of 
the metals can be traced to Proclus* commentary on the 
Timtcus.— Eerthelot : ‘*Les origines de l’Alchimie p. 49 ; 
also Coll. des. Alch. Grecs. trad. p. 100. 
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Tiita, if anything;, is a repertory of astrologi- 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. + True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 

# Chapter xvi of this work treats of “countries, people 
and things belonging to the domain of each planet/’ Among 
sundry other things “the Sun is the lord of gold and fire.” 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Kdhu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. Vide Kern's trans., pp. 97 — 101. 

t The mythical origin of some metals is given in the Purd- 
ftas ; but no reference to the astral bodies is to be found. 
Thus silvei originated from the tears of the God Siva, copper 
from the semen of the God Kdrtikeya, lead from the semen 
of the Snake God Visuki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
semen of the God of fire. Some vague and remote con- 
nection only can be established between this sort of nomen- 
clature and that of the old Greco-Egyptian alchemists. 
According to the latter mercury is sometimes dasignated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of Siva ( ). Vide “Intro, a l'elude de la chimie des 

anciens/* p. 11, 
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and silver.* But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans- 
krit literature, however, beginning with the 
Su6*ruta and coming onwards to Rasaratna- 
sainuchchaya, Ave invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “arti - 
ficially made-” t It is only in the Sfirnga- 
dhara and other later Avorks that we find 
seven metals enumerated ; J but this author 

* Tfa, HW and other synonyms are as a rule applied to 
copper but rarely to gold. 

t Vide Vol. i, pp. 48, 72 and 127. 
t ( *11* ) brass being taken as the aditional metal ; line 
was evidently unknown to Sdrngadhara. 

wfurcroiraifa nrcffft * i 

wot: sh fimi: i 
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is guilty of a curious inconsistency, since in a 
subsequent part of his book he adds two more 
to the list and quietly lays down that there 
are nine metals, which derive their names 
from the nine planets.* This may be read 
as a sort of vague and indistinct connection 
between the metals and the astral bodies. 

The Arabs who adepted many of the 
Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

* “Kdmsya 1 ' (bell-metal; and “Vrittaloha” or ‘‘Var- 
taloha" ( cf. — Vol. i. p. 114 ) make up the number. R4hu 
and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic. Rdhu is 
supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sdriigadhara stops here, but his prolix commentator, A'rfAa- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for the Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
cury and bell-metal and vartaloha for R&hu and Ketu 
respectively. 

It will also be noticed that lead is here represented by Mer- 
cury ; but in the Hindu alchemy mercury always stands as 
the visible manifestation of the God 5iva, it being generated 
from his semen, hence the name given to it. 
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and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rdj putina had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sarngadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com. 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alev 
andria. Although it is admitted by all 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, many points have yet to 
be cleared up. Professor Whitney who has 

* “C'est par rintermediaire dea ecrits arabea et hebreux 
que la plupart dea connaissances scientifiquea dea Grecs en 
mathematiques, en aatronomie, en physique et en medecine, 
ont ete transmises au moyen age occidental ; lea ecrits Grecs 
proprement dits n’ayant guere ete connus directement avant 

A 

la Renaissance/’ — “La chimie au Moyen Age/’ T. i. p. 229. 
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carefully studied the subject is struck with 
the circumstance that the Siiryya and other 
Siddhantas bear resemblance to the system of 
Hipparchus rather than that in the Syn- 
taxis.* In other words the transmittance of 
astronomical knowledge must have taken 
place before the time of Ptolemy. Now the 
period of lively intercourse is precisely that 
covered by the age of Ptolemy and that of 
his followers, and yet the Indian astrono- 
mers seem to be unaware of his teachings. t 

* Intro, to <# Sitryyasiddh£nta f \ We find from Ptolemy 
that the observations of Hipparchus extended from B. C. 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D « under the reigns of Adrian and Marcus 
Aurelius. 

Tli is was also pointed out long ago by Colebrooke, e. g 
“The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy/’ — Essays, 
pp. 411 — 412. 

t A'ryabhatfte composed his treatise “Laghv£ryabhafti- 
yam/’ in 496 A. D., and Varihamihira his “Pawhasid- 
dhdntika” about 550 A. D. But these astronomers borrowed 
from the much older treatise entitled ‘‘Romakasiddhdnta' 
ascribed to Sri sen a, and Pauli sasiddhinta ( vide Thibaut 
Intro, to Paiichasidhdntikd, xxvii— xxxvi). 
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This mystery has never been elucidated ; 
Dr. Thibaut’s arguments are ingenious, but, 
we are afraid, by no means convincing.* 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 
Alexandrian school. A'ryabha/ia’s know, 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
origin.! 

The last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At best we can only launch into hypotheses 


# L. c., pp. li and liii. 

t Cf .~ Colebrooke : ‘ Admitting the Hindu and Alex- 

andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same."— Essays, ii, 429. Again, ‘'in 
the whole -cience he f Diophantus ] is very far behind the 
Hindu writers,” ibid., p. 438. 

Kaye has recently questioned the priority of the claims 
of the Hindus : Vide J. A. S, B. iii [N. S.], July, 1907. 
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or indulge in dogmatic assertions.* 

* One who approaches this subject should divest himself 
of prepossessions or the ‘‘bias of patriotism** as Herbert 
Spencer puts it. A very agreeable feature in this contro- 
versy is that those who are most competent to speak with 
authority are extremely modest, nay diffident £in giving ex- 
pression to their views. Woepcke in his * masterly memoir 
“on the propagation of the Indian numeral symbols*' 
says : — “La solution parfaite de ces problems ne resulterait 
que d*une connaissance tellement complete des evenements 
et de leurs phases, qu’il faut a peu pres renoncer a jamais 
Tobtenir. D’un autre cote, remplir les vides par des hypo- 
theses arbitraires au preconcues serait livrer Thistoire des 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles.*' “Journal Asiatique** (1863}, 

Lassen whose modesty is only equalled by his profound 
scholarship observes : — Es ware sehr wiinschenswerth, dafs 
ein mit der gehorigen kenntnifs der Sanskritsprache aus- 
gerusteter Kenner der Mathematik und Astronomie es 
unternlthme, aus diesen vorhandenen Hiilfsmitteln die 
Liicken unserer Kenntnifs auf diesem Gebiet des Indischen 
Alterthums auszufiillen ; fiir jetzt miifsen wir uns darauf 
beschranken, die hauptsiichlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenzustellen.’* “Indische Alterthums- 
kunde ” Yol. ii. p. 1150 ; ed. 1874. 



Chaptfi; VI. 


SOME NOTED INDIAN ALCHKMLS r 09 
AND THEIR WORKS. 

Aufrecht in his notice of the MS. of Rasa- 
ratnasamuchchaya,* evidently from a mis- 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some- 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work,t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
(existed in real flesh and blood and contri- 
buted not a little to the progress of chemical 
science. Thus we read in Rasa rat nakara of 
“chemical operations performed by M&atf-a- 
vya” and also find Ratnaghosha taking part 
in a dialogue on certain processes, % Yaso- 
dhara, again, is the author of the compre- 
hensive work named Rasaprak&sasudhakara 

* Catalogus Catalogorum . ii. p. 116, 

+ Vide Vol. i, p. 77. 

J Eng- trails, pp. 6—8. 
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Avhich we have noticed at some length in the 
present volume. Vyadi is a prominent name 
•both as a grammarian as well as a chemist. 
The Garudapnraaa ({notes him as an autho- 
rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadevaas 
the inventor of the kosh thi apparatus and of 
the process of sublimation, + 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Kasendra- 
chintama/ii we come across the name of 
Siddha Lakshmi.svara. The names of the 
sage Brahmajyoti, Manthanabhairava, Sva- 
chchhandahhairava and Gahananandan&tha 
have in this manner been rescued from obli- 
vion. Most of these were Buddhist monks. 

* anff fr «nrtJ»*tn: faff » 

t iDtro., It. 
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/Sivad&sa in his commentary on Chakrap&/i 
quotes besides Patanjali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names of some of the authors and 
their works over and above those already 
noticed. It is scarcely possible to submit an 


exhaustive list. 

Name of the Author. 

Anandanlibhava 
Balabhadra 
Bhojadeva 
Chandrasena 
CharpaJa 
Dhanapati 
GarucZadattasiddha 
Gorakshanatha 
(Unknown) 
(Unknown) 
Harihara 
Kankali 
Kapall 
Kesavadeva 
Mallari 
Narahari 
Ramaraja 
(Siddha) Bhaskara 
(Siddha) Prananatha 
/Srlnatha 
Trimallabhaifa 
Vaidyaraja 
Vandimisra 
Vasudeva 


Name of the work. 

Rasadlpika. 

(Unknown). 
Rasarajamrigahka. 
Rasachandrodaya 
Charpatfasiddhanta. 
Divyarasendrasara. 
Rasaratnavah. 
Gorakshasamhita. 
Bauddhasarvasva. 
Rases varasiddhanta. 
Rasavisvadarpana. 
Rasakarikah 
Rasarajamahodadhi. 
Yogaratnakara. 
Rasakautuka. 
RasayogamuktavalL 
Rasar atnapradlpa . 
Rasendrabhaskara. 
Rasadipa. 

Rasaratna. 

Rasadarpawa. 

Rasakashayavaidyaka. 

Yogasudhanidhi. 

Rasasarvesvara. 



Cbe Cantric Period 

(< Continued ). 

Chemistry in Kasaratnakara 
of Nagarjuna. 

[ In the rendering of Rasaratnakara of Nagar- 

juna and other Sanskrit texts we have often given 
only free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out. ] 

CHAPTER 1. 

I shall now speak of the purification of the 
important rasas# (minerals). 

What wonder is it that rajavarta digested with 
the juice of Acacia sirisa converts silver of the 
weight of one guiija into one hundred times its 
^ weight of gold of the lustre of the rising sun ? 1 

* Regarding rasas see Vol 1, p. 79. 
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What wonder is it that yellow sulphur, purified 
with the juice of Bntea frondosa , converts silver into 

gold when roasted thrice over the fire of cowdung 
cakes f 2 

What wonder is it that calamine roasted 

thrice with copper converts the latter into 

gold f* 3 

* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the 
base metals into gold. As they are of a fragmentary and 
disjointed character, the meaning is not always clear. Recipe 3 
also occurs in ftasarwava ; vide Vol. i, pp. 70-71. Various 
ingenious methods were resorted to for debasing gold or making 
an alloy, which would mimic the appearance of this metal. 
Silver, copper, lead, zinc and mercury were often made into an 
amalgam, and the latter rendered compact and coloured yellow 
with the aid of orpirnent. No wonder that the law-books prescribe 
several penalties on the fraudulent debasers of the precious 
metals. Thus according to Manu “the king shall cause a gold- 
smith, who behaves dishonestly, the most nocuous of all the 
thorns, to be cut to pieces with razors.*' IX, 292, 

The reader who feels interest in this subject may consult 
Berthelot’s “La Chimie au moyen age/' t. 1. pp. 31 et seq., where 
will be found several rec’pes for augmenting gold aurum 
plurimum facere> or for the “fabrication of gold/* One example 
may be cited here. “Take gold, copper and mercury, make &d 
amalgam of the whole, afterwards add sulphur, orpirnent, 
“sandarac” (a kind of resin ) and the bile of the vulture <fec." The 
author of the recipe thus concludes : — “Thou wilt now discover a 
secret, which is sacred and worthy of praise'* (1, c. p. 35). 
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What wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichos unijlorus, Paspalum 
scrobiculatum , the urine of man and the acid juices 
of [the fruit of] ratan ( Calamus rolang) and after- 
wards with the addition of the alkalies (soda, borax 
&e.) The operation of roasting is to be performed 
thrice. — Cf. the process of Rasaratnasamuchchaya 
(R. R. S.), Bk. ii, 67-68 in Vol. i, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Musa sapient, tin/ and in castor oil and 
clarified butter, and placed inside the bulb of Arum, 
campaunlalum and roasted [in a closed crucible] under- 
goes perfect purification ? + 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, beeome 
purified. Gold being smeared with the 5 earths, 
the ashes and salts X and roasted, undergoes 
purification. 12. 

* Vegetable acids are meant here. Vide Vol. i, p. 128. 
t Here extraction of copper from the pyrites is no doubt meant. 
Cf. R. R. S. Bk. ii, 88-90 ; vide Vol. i, p. 84. 
t Cf. R. R. S. Bk. x, 71, 85 { vide Vol. i, pp. 128-129. 
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Silver alloyed with lead and fused with ashes 
becomes purified.* 13 

Lo | it is not to be wondered at that copper, 
melted with the alkali derived from the earth t 
and the milk of the ewe, clarified butter and 
one-sixteenth of its weight of oil, will become pure 
like the crescent of the moon. 14. 

Verses 23-25 : Extraction of the essence of 
vaikranta : exactly the same as in R. R. S. Bk. ii, 
71-72. Vide Vol. i, pp. 83-84. 

Verses 25-30 : Have reference to the extraction 
of copper from makshika and tapya (varieties of the 
pyrites). They agree in all essentials with Rasarwava, 
Ch. VII, 12-13. Vide Vol. i. p. 70 

Verses 31-32 : Extraction of zinc from cala- 
mine. Cf. R. R. S. Bk. ii, 163-164. Vide Vol. i, 

p. 88. 

Verses 35-36 : Exactly the Same as in R. R. S. 
Bk. ii, 103-104. Vide Vol. i. p. 85. 

Verse 37 : Essence cf darada, i. e. extraction of 
mercury from cinnabar by distillation. Cf. R. R. S. 
Bk. i, 89-90. Vide Vol. i, p. 78. 

* Refers to cupellation. Cf. Rasirraavain Vol.i, p. 68, foot- 
note (1). 

t ’ll may refer to natron or to saltpetre. 
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Verses 50-51 : Dissolution of gems (pearls &c.) 
by digestion in vegetable acids, e. g . sour gruel 
(impure vinegar) and the juice of certain acid 
plants. 

* ♦ * * 

Here ends Chapter Second of Rasaratnakara by 
Nagarjuna on the Jcillivg of diamond and the metals, 
extraction of the essence of minerals and liquefaction 
of mica. 


CHAPTER III. 

1 shall now explain [the process of] fixation of 
mercury. The king of rasas (mercury), rubbed with 
the juice of lime, sal-ammoniac, the acids, the alka- 
lies, the 5 salts, Piper nigrum , P. longum , the dried 
root of ginger, the juice of Moringa pter. } the tuber 
of Amorphophallns campanulatus , can readily amalga- 
mate itself wiih the 8 metals. 1 

* ♦ * * 

Prajnaparamita (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re- 
vealed to him the ingredients of a recipe (consisting 
of steel, copper, mica, pyrites, &c.) 4 

Mercurv is to be rubbed with its equal weight of 
gold and then [the amalgam] further admixed with 
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• snlphur, borax &c. The mixture is then to be trans- 
ferred to a crucible and its lid put on and then sub- 
mitted to gentle roasting. By partaking of this 
elixir ( i e. the sublimate) the devotee acquires a body 
not liable to decay. 30-82 

I shall now describe the Garbha van tram.* 
62-65 

Recipe for Ksjjali or icthiops mineral.t 84-86 
* * * * 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshaputfa tantraw % for the benefit of suffering 
humanity. 

[The most impoitant part, from an historical 
point of view, is the dialogue between Nagitrjuna, 
King Salivahana and Ratnaghosha.] 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount &7«aila, 
before him stood Ratnaghosha with folded arms, 

* The same as in Ras&rnava. Vide Vol. i, p. 66. 

t The process is practically the same as in Chakrapdwi ; 
vide Vol, i, p. 58. 

X There is extant a Tantra, which goes by this name, the 
reputed author of which is Nagdrjuna. 
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saying : “Be pleased to communicate to me 

knowledge on chemieal operations/’ 

Nagarjuna said : — 

Well done t well done ] I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

* * * * 

For the benefit of living beings 1 went through 
all manner of penances for 15 tedious years and 
worshipped the goddess Yakshiw! presiding over 
the Ficus religiosns. Then I heard an oracle. 

Nagarjuna said : — 

O Goddess t if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury, 


Salivahana said 

I have dedicated to thee, 0 Goddess j treasures 
of gold and gems, now I await thy instructions. 

* This was a favourite metaphor with the alchemists. Cf. 
Vol. i, Intro, lxxvi. 
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The Goddess said 

Well done J well done | 0 wise ruler j I shall 
speak to you of chemical operations performed by 
Ma^iavya.* * * § ... ... A disciple should 

be intelligent, devoted to work, sinless, and master 
of his passions, f 

The apparatus known as koshMi, mouth blow- 
pipe, cow-dung, substantial wood (as fuel), a pair 
of bellows, iron plates, * * * 

having collected all these, chemical operations are 

to be performed 4 

* * * * 

Ratnaghosha said : — 

Having prepared with great care “the powder 
of projection,” which transforms a ten million times 
its weight of the base metal into gold, § * * * 

Nagarjuna said : — 

I shall convey to yon what has been experi- 
mented upon by SakawJa. 1 

* A well-known alchemist ; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. 7?. 

t Cf. "Initiation into discipleship” in V<>1. i, p. 115. 

J Cf. Rasarwava in Vol. i, pp. 64-65. 

§ *TVrw. — the term has technical meaning. Cf. 

Vol. i, p. 120. 

*lf We are unfamiliar with this name, probably the reading 
is corrupt. 
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Tests for killed roercu ry. 

The first two couplets are almost the same as in 
Rasamava. Cf. Vol, i, p. 74. 

When the quicksilver, which has acquired the 
colour and the lustre of the rising sun, stands the 
test of fire ( 1 . e. is not readily volatilised), then 
it is to be regarded as fixed. 

Here follows a list of apparatus borrowed from 
Rasendramangala — Detailed account, of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol. i, p. 67. 


Chemistry in Rasakridaya 
of Bhikshn Govinda. 

Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im- 
purities of] lead and tin. 1 

Much the same as above. 2 * * * * 

Description of the apparatus for purification 
of mercury by sublimation and distillation : it 
agrees almost literally with that given in R. R. S. 
Bk, ix, 6 8. Vide Vol, i, p. 121. 
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Pa/ala vii. 

Ingredients for making a virfa for killing 
metals. Cf. Rasarwava, IX, 2-3, Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants : — 

The process must be considered as a poor one, 
compared to the elaborate description in Susruta. 
Cf. Vol. i, p. 32. 

Patfala viii. 

* * * Alum, blue vitriol : — all these 

severally or collectively are favourable for impart- 
ing colour to quicksilver. * 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tlkshwa colour, lead 
unctuousness, copper all these qualities [to mer- 
cury.] 

Couplets (in p. 29, Sans, text?) : The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, e, g. orpiment, pyrites &c., and 8ub- 


* The text is not very intelligible. The other ingredients 
mentioned are tiksh^a and kanta, these being varieties of iron ; 
but iron will not amalgamate with mercury. Tikslma may also 
mean a kind of saline earth. The old alchemists racked their 
brains in devising ingenious processes for robbing mercury of its 
fluidity and imparting to it various colours. Cf. Rasdrwava, 
IX, 2-3, XI, 197-198. VideY oh i, p. 74 and also ‘ The Hindu 
method of manufacturing calomel .''—Ibid. p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colour') in the shape ot the red crystalline 
sulphide. 

Pafola ix, 

Vaikranta, kanta, sasyaka, makshika, vim ala, 
adri, darada, rasaka : — these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
anjana, kankush///a : — these are the uparasas. 
Cf. Vol. i, p. 89. 

Gold and silver are the noble metals. 

Copper, brass, tlksh?ia and kanta (.varieties of 
iron) are the essential or substantial metals ; lead 
and tin emit fu;tid odours. Cf. Vol. i, p. 113, foot- 
note (1). 

The six salts are Sauvarchala, saindhava, 
chiilika (sal-ammoniac), samudra, romaka and virfa. 
The alkalies are : — Sarjikakshara, yavakshara and 
borax. {Vide Vol. i, Index of subjects,) 

Patala xi. 

A cupel made of boneash (goat’s) and lined 
internally with borax &e. 


* Cf. Vol. i, pp. 79-81. 
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Colophon giving an account of the author : — 

Madanaratha, King of Kirata, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit of 
mankind, who can restore to the disfigured patient, 
afflicted with leprosy, the healthy comeliness and 
lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled ‘‘Rasahri- 
daya.’’ 

This tantra is written by Govinda, the grandson 
of Maugalavishwu and son of Sumanovishwn : — 
May Tathagata pronounce his blessings. 


Chemistry in Kakachandesvari- 
mata Tantra. 


Paitala )» 


The first patela gives the origin (mythical) of the 
tantra. 


Pa/ala ii. 

Kakacbaniesvari said * 


* * * Please, give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 

5ri Bhairava said : — 

* * * Mercury rubbed with the ingredi- 

ents of the viia (see Vo), i, p. 72) and roasted 
in a closed crucible, is killed instautly. That mer- 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of gold. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and the 
milky juice of Calolropis gig., and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crucibles. 521-22 Cf. Vol. i, 

pp. 67 68. 

Transmutation of iron into gold : — process not 
clear. 25-32 

Pa/ala iii. 

Liquefaction of mica : — 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses.* * * * 29-30 


* Refractory silicates are treated similarly at the present day 
with the “fusion mixture.” 
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Chemistry in Itasendrachudamani 
of Somadeva 

Sans, texts, j). 51. 

Tests for killed iron (rouge). 

As R. R. S. has borrowed these from the pre- 
sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 

Sans, texts, pp. 52-53. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Calotropis gig. and calcine 
it till its weight is reduced to a karsha : this resi- 
due, even if it be calcined a thousand times, will 
not undergo further decay ( i.e . diminution in weight). 
Metallurgists call this residue derived from lead 
Chapala.* 

Tin also similarly treated will yield a cha- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury. This mercury is re- 
commended for metallurgical and not for chemical 
purposes. 

* Possibly it refers to lead derived from argentiferous 
galena. The lead, being cupelled off in the shape of litharge, 
will leave a button of silver, which will not undergo oxidation. 
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Sana. texts, pp. 53- 4. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of parti- 
cular interest.] 

1 pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with pala 
of blue vitriol t and the juice of Abrus precato- 
riiix. The mass is then to be divided into small 
pills ; these should then be put info a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence of the weight of 10 
Sa?ias is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead • • * . This ^essence) is also termed 
chapala. Cf. “the gold-like alloy” in Vol. i, 
pp. 74 75. 


* Tfltsw varn. 
t s3»i. 
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Sans, texts, p. 55. 

When quicksilver has been deprived of its physi- 
cal properties (lustre, fluidity &c.) it is known as 
nashtfapishrfa. Cf. Vol i, p. 74. 

Somadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verbatim in K. E. S. Vide 
Vol. i, pp. 121 et seq .) 

* * * * 

Urddhvapatana apparatus asdescribod by Nandin. 
Cf. Vol. i, pp. 124-125. 

Kosh^l apparatus as described by Nandin. Cf. 
Vol. i, p. 69. 

Chemistry in Xtasaprakasa- 
sudhakara of Yasodhara. 

Sans, texts, p. 57. 

Preparation of karpurarasa (lit. camphor of 
mercury, i. e. calomel) : practically the same process 
as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not 
remedy for syphilis.] 


as a 
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Sans. texts, pp 59-61. 

Rasaka (calamine) : the author of R. R. S. has 
evidently borrowed his description of this mineral 
from the present work. Cf. Yol. i, p. 87. 

Extraction of zinc from calamine : 

( The process agrees almost word for word 
with what is given in R. R. S. The essence poss- 
essing the lustre of lead runs out of the cruci- 
ble.*) 

Sans, texts, pp. 61-62. 

Saurash/rx or tuvarl (alum-earth) almost identi- 
cal with R. R. S. Cf. Vol. i, p. 91. 

* * * The essence extracted from the alums 
(i. e. oil of vitriol) is to he used for operations 
with metals and not as medicine. 

Sang, texts , pp. 62 65. 

[ Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &c. Cf. the typical roast- 
ing pit in Vol. i* p. 127.] 

* * * • 

Here ends Chapter X of Rasaprakasasudhakara 
by Yasodhara, son of Padmanabha. 

* In R. R. S. we have ‘‘the essence possessing the lustre of tin.’ 

2 
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Sans. texts, pp. 65-66. 

Heinakria or process for the fabrication 
of gold : “I shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorbm neriifolia, for 7 clays 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
gold.”* Cf. ante, p. 2. 

Chemistry in Rasacbintamani Of 
Sffadanantadeva. 

S&ns. texts, p. 68. 

Svetabhasma : Cf. .ante p. 16 and also Vol. i, 
pp. 250-51. 

Sant. texts, pp. 69-70, 

Two processes for the fabrication of gold : — 
much the same as already quoted from Yasodhara. 

Process for the fabrication of silver 

Take 1 part of bell-metal, 2 parts of silver, \ 
parts of steel (?) * * these to be fused with 

* and are technical terms ; for the meaning 

of vide VoL i, p. 120. 
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tin and borax ; — by this process will be made silver 
which will pass current for commercial purposes. 

Suns, teats, p. 71. 

Extraction of zinc from calamine : — 

The process is much the same as given above 
(p. 17), whith this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 

Chemistry in Rasakalpa (Rndra- 
yamala Tantra.) 

Bowing to Siva, the lord of mercury, and also 
the feet of Cha-ndika, I write this Rasakalpa, the 
depository of mercurial lore. 

CHAPTER 1. 

Tests for killed mercury 

Killed mercury is that which is devoid of 
(metallic) lustre, not so ponderous, white,* des- 

* The author previously refers to the red, black, white and 
even yellow ash (calx) of mercury ; it is not clear why he should 
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troyer of metals, divested of fluidity and non-vola- 
tile when stirred over a fire. 40 Cf. tests in 
Rasamava in Vol. i, p. 74 ; as also in Rasaratnakara, 
ante, p. 9. 

Purified mercury should he preserved in the 
hollow of a tooth or gem or bamboo. 42 

CHAPTER II. 

Gold, silver, copper, tin, lead and iron — these 
are the 6 metals ; vartaloha, &c., (Yol. i, p. 114) 
are simply alloys. 1 

Honest readers J I beseech you with folded 
arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number ; e. g. mer- 
cury, cinnabar, sasyaka, rasaka, &c the 

rasas are mica, green vitriol and rajavarta, 

&e sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by Itarned teachers. 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur : — white, black, 
yellow and red. Cf. Vol. i, p. 90. 

* • # * 

here restrict himself to the white variety only. Chloride or 
sulphide of mercury, when treated with a metal and heated, kills 
(i. e. parts with its chlorine or sulphur to) the latter and in that 
sense it is a destroyer of metals 
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The eauraehfris (alums) are of various kinds ; 
the kaslsas (vitriols) are of 3 kinds, — namely, 
kasisa proper, pushpa kasisa and hirakasisa.* Cf. 
Vol. i, p. 91. 

Gairika is stated to be of 2 varieties, — the one 
of golden hue, the other red ; Kahkushtta and 
other rasas are also described by certain teachers ; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.d 
Saws, texts, pp. 75-78 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chfilikalavawa (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 

with cow’s urine, make a vWa for killing 

gold. Cf. Vol. i ; p. 72. 

This process for killing [metals] was revealed 
by Siva aud has been transmitted by successive 
schools of adepts. 


* Hirdkasa is the name by which green vitriol is known 
throughout India; Royle supposes that this word is derived from 
the Persian hura green, and Sans, kasisa, (Antiq. Hindu Med.) 
Thero is no necessity' for looking upon hirdkasa as a hybrid term, 
seeing that it occurs in the present work in which Mahoinmedan 
influence is nowhere traceable. 

t Evidently Charaka and Susruta, who mention only a few 
commonly occurring minerals. Vide Vol. i, pp. 29 and 44, 
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Extraction o£ the essence of copper pyrites. Cf. 
Vol. i, pp. 70 and 84. 

Extraction of zinc from calamine : — 

The process is practically the same as given in 
It. R. S. Cf. Vol. i, pp. 87 88. 

I have performed the [ aforesaid ] experiments 
with my own hands and have seen them with my 
own eyes. They are not recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 


Chemistry in Rasarajalakshmi of 
Viahnudeva. 

Sant , texts, pp. 7 9-82. 

Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79. 

Chemistry in R asanakshatramalika 
of Mathanasimha, physician 
to the Sing of Malwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two ; in the first, among other 
ingredients opium occurs ; in the second, the 
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Svachchhandabhairavarasa, probably named after the 
celebrated alchemist, we have the calces of tin, iron 
and mercury along with other drugs. 

Chemistry in E asaratnakara of 
Nityanatha. 

Sons, texts, pp. 84*86. 

Test for killed mercury : — 

When the substance, being heated over a fire of 
paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx. 

Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma- 
karadhvaja). Cf. Vol. i, p. 132 (footnote). 

Chemistry in Dhatnratnamala. 

In the beginning the author after salutation 
says : “I shall speak of silver, gold, copper, lead, 
tin and iron as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,— in fact, the properties of all the metals 
and minerals and the mode of their incineration. 

Killing of silver. Cf. Vol. i, p. 107. 
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Chemistry in Rasapradipa. 

Description for preparing mineral acids by dis- 
tillation “5arikhadravarasa or liquid for dis- 
solving conchshells, — practically the same as given 
under “mineral acids” in Yol. i, p, 186. The last 
line says : “Cowrie- shells and metals dropped 
into the liquid are at once dissolved.” 

Preparation of calomel and treatment of “phiran- 
garoga” (syphilis) with its application. Cf. Vol. i, 
p. 252. 

Chemistry in Dhatnkriya or Dha- 
tnmanjari (Rudrayamala tantra.) 

Sans, texts, pp. 98 et seq. 

Tin, iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed with silver is 
improved in quality. Saltvaja metal (*.<?. an alloy 
of tin and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 

Synonyms of zinc : Jasatva, Yasadayaka,* 
rupyabhrata (lit. brother to silver), charmaka, 
kharpara, rasaka, &c. 50-51 

* Yasada is the name commonly given to the metal 
extracted from calamine, Vide Vol. i, p. 156 
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Pittala is an alloy of copper and zinc. 63 

Kamsyaka is an alloy of tin and copper. 65 

Zinc being amalgamated with mercury gives rise 
to rasaka. 68 

[. N B . — Rasaka and kbarpara are the names gen- 
erally applied to the mineral calamine ( vide Vol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam.] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the “burning water” 
gives rise to tuttha (green vitriol).— Thus manifold 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province of 
Chemistry. 7 0’7 1 

Synonyms of haritnla (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 

Synonyms of pearls, coral, tortoise-shell, conch- 

* The sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
mercury is thereby killed and fixed i.e. deprived of its volatility 
(clipped of its wings — the Hindu alchemist’s favourite figure). 
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shell, tusk of elephant?, the tail of the peacock. 

90-108 

Localities for different metals. 113-121 
[The information is very commonplace, j 
Localities for copper specified : Nepal, Kama- 
rupa (the eastern portion of Assam), Bangala, + the 
country of the Mlechchhas, Ruma and the country 
of the Phirangas, &c. 143-145 

Localities for zinc : Kamboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 
* * * * 

Process of roasting 1 a substance in a stout glass- 
vessel using goat-and-cow-dung-cakes and husks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 
addition of alkalies .... gold of a reddish 
yellow colour will thus be generated. 11-17 

* All these have been placed under the category of 
inferior dhitu. Though the term dhdtu generally means a 
metal, it is often applied to a mineral ; here, however, it covers 
a much wider field. 

t This is the name given to Btngal in many Tantras. 
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A process for making factitious cinnabar by 
pouring mercury into ils own weight of molten 
sulphur and then adding three-fourths its weight 
of orpiment . , . . The mass to be rubbed in a 

mortar and subjected to sublimation. 23-30 

By using the augmented* gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-86 

Pure gold is to be alloyed with one hundred times 
its weight of copper and this [imitation] gold will 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex- 
tolling of gold in Rudra-yamala, 


* Cf. footnote, p. 2. 
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Chemistry in Suvarnat antra 
or Svarnatantra. 

The origin of the tantra is explained in the open- 
ing lines. Parasurama having given away his 
worldly possessions to Kaayapa is rendered destitute, 
and thus has to invoke the aid of the God Siva for 
his very maintenance. 

Siva said : Listen t I shall now reveal to you 
the most wonderful mysteries of Svarwatantra, 1-10 

A kind of oil is exuded from the bulbous root of a 
plant - all around it within a radius of ten cubits oily 
water is exuded and a venomous snake lives under it. 
If you want to test the properties of the bulb, you 
should thrust a needle into it, and the needle at once 
dissolves. Having procured this bulb, rub it with 
mercury in a mortar and add the oil and subject the 
mixture to heat in a crucible. The mercury is at 
once killed and acquires the property of converting 
one hundred thousand times its own weight of the 
base metal into gold.* 1418 

Pore orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 
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the power of transmutation. When the above oil is 
thrown into molten copper, it is turned into gold of 
beautiful lustre. Tin and bell-metal similarly treated 
are turned into silver, and copper, iron, brass and 
silver into gold. 19-24- 

Sankhadravaka ( aqua regia, see ante p. 24) is 

spoken of as an universal solvent 

This solvent with mercury is to be placed in a 
glazed crucible and subjected to heat ; the mer- 
cury, thus killed , can convert the 8 metals into gold. 
By partaking of this mercury one becomes immortal ; 
even his urine and fajces can convert copper into 
gold.* 1-10 

* Tliis sort of belief was prevalent also at the time of the 
composition of Rasarnava. 



Knowledge of 6em$. 

A few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as I far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64< 
branches of arts and sciences recognised in tbe 
ancient ‘Kamasutra’ of Vatsyayana occur the fol- 
lowing : — (a) the testing [of the genuineness or 
otherwise] of gold and the gems ; (£) knowledge 
of the colouring of gems, as also of mines and 
quarries.f Varahamihira (d. 587 A. D.) in his 
“Ynhat Sawhita’* also conveys much useful infor- 
mation on this subject, but as he in his turn refers 


* Garbe in his “Indischen Mineralien” (Leipzig, 1882) gives 
the text and the translation of Ch. xiiiof Narahari’s “Rijani- 
ghan£u’’ ; this work, however, is comparatively modern. Much 
useful information on the subject with bibliographical referen- 
ces will be found in Professor Yogesa Chandra Riy’s treatise in 
Bengali entitled ‘‘Ratnapariksha.” 
t Vide Vol. i, p. 191. 
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to experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

. The Garu<2apura»a under the heading of 
Ratnapariksha (examination of the gems) de- 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Purana 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of multum in parvo. 

Prom time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for warding 
off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentiating one species of a gem from 
another were (1) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 


* 
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and the mineralogists of the present day have to 
depend largely upon these properties in the classi- 
fication of the stones , We shall now proceed 
to say a few words under each of the above charac- 
ters following in the main the authority of GarucZa- 
purawa. 

1, Relative weight. We have purposely used 
the.-e terms as contradistinguished from “specific 
gravity” : as the latter connotes peculiar associa- 
tions. The principle of Archemedes being evi- 
dently unknown among the Hindus, the measure- 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padina- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
volume of a guhja ( abrus precatorius ) may be 
equal in weight to 10. 7 and 3 gufijas respectively. 
A ruby of the volume of a mgalakola ( a kind of 
jujube) should weigh 12, 8 and 7 gunjas res- 
pectively. Again, a ruby of the volume of an 
amalaki ( phyllanthus emblica) should weigh 80. 20 

* gwromr n gwsrntef *t gw: i 


Garuda. 
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and 16 mashas respectively.* In each case the gem 
which is of greater weight is superior in quality and 
the value thereof is enhanced in proportion/!" 

In the case of precious metals, however, adultera- 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi- 
ple of Archemedes. Suppose it is intended to 
test the purity of a specimen of gold. All that 
one has to do is to draw a wire of this gold and 
another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 

* We give below the standard weights as current at the 
time of Var£hamihira. 

8 White mustards ... = 1 tabula (a grain of paddy) 

4 Tawefulas ... = 1 gunja ( abrus precatorius) 

5 Gunjas ... =* 1 Mdshd 

16 Mashds ... = I Karsha or suvarna or tolaka 

4 Karshas ... = 1 pah* 

The standard of weight has always varied in different times 
indifferent parts of India. 10 gunjas weigh about 18 grains. 
The seeds often vary in size. 

t Garnrfa lays special stress on the high specific gravity ( = 4*0) 
of a genuine ruby. fasufafw* again 

While high specific gravity is indicative of the excellence of the 
gems in general, in the case of diamond it is just the reverse. 

It is not easy to account for this qualifying clause, seeing that 
diamond has a sp. gr. of 3 '5. 

9 
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diameters, equal lengths will have equal weights, 
provided the sample is pure.* 

2. Hardness. There are many stones which in 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity : again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it' simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby).f Diamond and corundum alone 
will scratch ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
eat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid of learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
A diamond alone will scratch a diamond.! 

* smatts: smw sdiasT i 

Nisi: q’a' wt'rtet a .Sukrauti. 

t This is true in a qualified sense only. After the diamond 
corundum is the hardest of all known minerals. 

t The ruby and the sapphire are only varieties of corundum. 
Varaha classes corundum as a species of ruby, the former being 
dotted over with black and white patches and feeble in lustre [t e. 
the non-transparent or course kind). It is scarcely necessary to 
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To the above tests Rajanigha^a adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces 11 

point out that the very word ‘•corundum” is derived from the 
Hindi kurattd , a corrupt form of the Sanskrit kumvinda . The 
statement ‘'corundum will scratch ruby and sapphire*’ is not 
strictly accurate. There are degrees of hardness among the differ- 
ent varieties of corundum, the blue sapphire standing first in 
this respect* 

We give here the original texts of which we have given 
above almost a literal translation . 

fwifilfW *3*1 l” 

wsrisf i 

vTwm i 

s ^3: waiTfNl tteisra ii m 

m 3T i 

*r w ^ a” 

* The reading of the text is very corrupt. Garbe gives as 
many as 12 variants ; that adopted by him seems to be on the 
whole reliable as also his rendering : “Wenn er mit anderen 
steinen oder eisernen Hammern geschlagen nicht zerspringt.*’ 
On account of its brittleness a diamond will readily be shivered 
into splinters under the blow of a hammer. The following 
extract from Bauer and Spencer's “Precious stones” ( pp. 129- 
130 ) may prove of interest. — 

“The hardness of diamond has often been confused with 
its frangibility or brittleness. It has been supposed, especially 
in ancient and mediaeval times that hajnmer and anvil 
may be shattered but not the diamond which lies between. 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre 
is often regarded as a diagnostic feature of the 
gems. According to Varaha gems of superior quali- 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless, or it may be yellow, 

This statement was made by Pliny, the great naturalist 
of ancient days, who was killed in 79 A.D. at the first 
historic eruption of Vesuvius. He proceeded to say 
further that the fragmentation of a diamond may be effected 
by subjecting it to a preliminary immersion in the warm blood 
of a goat, but that even under these circumstances the hammer 
and anvil will also be broken J According to Albertus Magnus 
(1205-1280) the blood is more efficacious if the goat has 
previously drunk wine or eaten parsely. 

“Such being the views then held respecting the unbreakable 
and indestructible character of the diamond, it is easy to 
understand why the Greek word adantas , signifying uncon- 
querable, should have been applied to this stone, although its 
application to the diamond is singularly inapropriate and 
inaccurate when its extreme fran gibility is considered. Many 
a doubtful stone has been submitted to the test of the hammer,, 
with the belief that the blow would bo resisted only if the atone 
were a genuine diamond. Probably many beautiful stones 
have been sacrificed to this old belief. As a matter of fact, 
diamond is easily fractured, a very moderate blow from a 
hammer sufficing for the purpose ; its perfect cleavage places 
it among the most brittle of minerals.'' 
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black, red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the ease of diamond special stress is 
laid on its displaying the colours of the rainbow 
[due to its high dispersive power]. Some gems 
have only one shade of colour ( others again 
two ( )+ 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro- 

^ qtfi fact (Varaha)^ffffi^r (Garurfa). 

Yellow diamonds are unknown in India at the present day at 
any rate. “India can claim for its own all the finely coloured 
stones of blue, green and reu, not however, yellow diamonds, 
which ome mainly from South Africa.** (Bauer and Spencer). 
Crystals of black diamond should not be confounded with the 
black carbonado. 

i Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of 
corundum, which often occur in well-developed crystals belong- 
ing to the rhombohedral division of the hexagonal system. 
“The dichroism of the ruby affords a means whereby it may be 
distinguishsd with certainty from other red stones, such as 
spinel and the different varieties of garnet, which crystallise 
in the cubic system, and thus being singly refracting can show 
no dichroism." (Bauer and Spencer). ‘ l The dichroism of the 
sapphires of Siam is specially well marked/’— Ibid. 
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per degree of temperature is exceeded, the 

stone may be materially injured.* 

4. Fusibility (Liquefaction). It was well- 
known that all the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
‘‘fusion mixture”]. The liquid principle of gems 
T«t5H ?fn was a favourite remedy with the 
Hindu Iatro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and 1 he spinel group, they easily yield 

to treatment with sodium and potassium carbo- 
nates. In the case of the pearls it is recommended 
that they should be enclosed inside lemons and 

placed in a mass of paddy grains [for the sake 
of the warmth]. 

* uuTiaifatfisra: (hi 

fisnfq i 

qrafesfa ii 

^ftfflTai(s)qktii^ ffaa- 1 

II Garu^a. 

Cf. “The red ruby, at a high temperature, is colourless : on 
coding it first becomes green, after which it gradually assumes 
its original fine red colour.” (Bauer and Spencer). “The blue 
colour of the sapphire disappears on heating.” — Ibid. 
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General and concluding remarks. 

The crystalline character of the minerals is refer- 
red to in one or two places. All the old writers agree 
in describing the diamond as having 6 angles. 8 faces 
and 12 edges.* The octahedral form of the crys- 
tal is common in the diamond occurring iD the 
neighbourhood of Panna in Bundel Khand. Ra- 
janigha 7 *iu further adds that the stone is often 
endowed with numerous faces and edges.! Accord- 
ing to Rasaratnasamuchchaya the female diamond 
is flattened and rounded whilst the neuter is 
rounded and obtuse-angled X Vaikranta is also 

* I Garurfa. 

t “In most cubes of diamond, however, each edge is replaced 
bv two faces, ......... the twenty-four faces thus derived would, if 

produced or enlarged’’ sufficiently, give rise to the form known as 
the four- fiic, d cube, or tetrakis-hexahedron. (Bauer and Spencer). 

;i. The rendering of the description of diamond in ll.R.S .(vide 
Voi. i, p. 100) is based upon a misreading. The correct reading is 
that adopted by the Poona edition, namely, 

“a diamond has 8 faces and angles.” The author evidently 
u>es and in the same sense ; there cannot be any con- 

fusion here, as distinct mention is made of the 0 angles. As a rule 
and are used synonymously. Thus in V araha 
is described as ; the commentator Bha£fotpala explains it 

* ‘‘Rounded” ; Of. Bauer 

^ SJ V 

a nd Spencer, ‘‘The faces of diamond crystals differ from 
those of most other crystallised minerals, in that they are as a 
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(probably a mineral of the spinel group, vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores- 
cence of diamond was first observed in 1663 A, D. 
by the celebrated Robert Boyle. Bhoja (11th cen- 
tury A.D.), however, mentions this property.* 
Faults in precious slones due to isolated grains of 
minute gravels etc., embedded in the mass [now 
technically called “enclosures”], are also referred 
to.t 

It may be noted here that what is generally 
known as the Indian or Tavernier's rule for de- 
termining the value of diamond can be traced back 
to a remote date. <Sukramti speaks of it as the 
“rule of squares,’’]; while Vara ha, himself a great 

rule, much curved and rounded instead of being 1 perfectly plane 
as is usually the case.’’ p. 119. “Obtuse-angled” 
in the crystallographic terminology should be rendered as ‘‘with 
corners truncated off.’’ 

* ^ ( phosphoresces in the dark). 

ssmrafa » Bardha. 

Here and no doubt refer of the minute 

pebbles ( gravels ) enclosed in the body of the stones. 

X JpRTC 35i' cTJJTSi *• e. if a diamond weighing 

1 rati be worth x, one of the weight of 4 rat is will be worth 

2 xx. 
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mathematician, gives practically the same rule, 
though somewhat on an elaborate scale.* 

It would be unfair to compare the progress made 
by the Hindus in this branch of knowledge in the 
6th century A.D. and perhaps earlier with that of 
the present day. Reference to the crystalline forms 
of diamond can be found in the writings of Keppler, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de I’lsle and the abbe Haiiy at the end of the 
eighteenth century. The various physical and 
chemical properties of the minerals culled here be- 
speak considerable powers of keen observation. t 

/. e. if a diamond weighing 20 tawr/ulas (p. 33 ante) he 
worth 2 lacs (2,00,000), one weighing 5 ta^ulas will be worth 
only (5 2 x4 = 100)th part of 2 lacs or 2,000. 

f Concerning Ratnaparikshi cf. also “Les Lapidaires Indiens 
by M. Finot in the“Bibliotheque del’ Ecole des Hautes Etudes/’ 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 

In the first Volume of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been quoted at length from the 
Sujruta and we referred to it “as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age.”* M. 
Eerthelot has no less been struck with the origina- 
lity of this process ; indeed, he goes so far as to 
suggest that this portion in the Susruta is evi- 
dently modern and in fact a later addition derived 
from contact with the European chemists.f 

The process of rendering mild alkali caustic bv 
the addition of lime is to be found also in Chakra- 
pfitti (i c . 1050 A. D.) and Vagbba^a, who must have 
preceded the former Ivy several centuries, and it is 
well known that both these authors are deeply 
indebted to the Susruta. There is not thus the 
remotest chance of inspiration from the European 
chemists. 


* Vide Vol. i, Intro, c. 
f Journal des Savanls. Jan. 11)03, p. 42. 
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We have evidence from quite an unexpected and 
independent source that the cauterization of bad 
wounds by means of caustic alkali was an established 
custom in ancient India. Thus we read in “The 
Questions of king Milinda” : — 

“And when the inflammation had gone down, 
and the wound had become sweet, suppose be were 
then to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash .... 
Now tell me, O king ! would it be out of cruelty 
that the surgeon . . , thus cut with the 
lancet and cauterized with the stick of caustic.”* 

* “Sacred Rook* of the Mast/’ Yol. XXXV, p. 168. 

Although Milinda has been identified with the Bactrian 
(ireek king Menander (c, 140 — 110 B. C.), it is not to he 
supposed that any (5 reek iutluence can he traced in it. In 
this ethical romance, king Milinda and the Buddhist Bhikshu 
Nauusena have been put forward dimply “as men of straw’ 
to quote Rhys Davids. The work in reality conveys the 
teachings of the older Buddhists (Hinayanists) with the back- 
ground of Sa/yikhya and Vedanta metaphysics. 
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The Tantrists, the Rosier ucians and 
the seekers after truth. 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to “plunge in 
thought.” This reminds us of the truth of the 
poet's words : 4 one touch of nature makes the 
whole world kin.” Ancient Greece had her orphic 
mysteries. They were developed into a religious 
and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo- 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

“With the dissolution of the neo-Platonic school in the 
sixth century, Greek philosophy disappears, it is true, as 
distinct phenomenon from the theatre of history, but it con- 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle 
Ages and of modern times.” (Zeller). 

Says Waite 2 — 

“The traditions of the new-Platonic philosophy, with its (da- 
borate theurgical system, were to some extent perpetuated 
through the whole period of the Middle Ages, lor besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo- 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoverable in Augustine, in Albertus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, while the metaphysical principles of 
Johannes Scotus Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy/** 

History repeats itself. In India the Yoga doc- 
trines of Patarijali paved the way for the origin 
of Tantric mysticism and it associated itself with 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
says : — 

“In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre- 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of mysticism in 
the great multitude of magicians, alchemists, <fcc., who 
directly or indirectly were followers of the renowned Para- 
ceteus/’t 


♦“History of the Rosiciuciaus,’' p. 27. Regarding the sect 
of the Cabalists see also Lecky’s “Rationalism in Europe/' . 
Yol. i, p. 42. ed., 1900. 

t See also Kopp's “Die Alchemie in alt. u. neu. Zeit/' ii, 
pp. 1—140, on the “Bekanntschaft mit Geheimnissen der 
Magic, Theosophie, Alchemie u. A/* 
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Even the lower strata of society in England 
did not escape the contagion. Sir William Temple 
observes : ‘‘I have had several servants far gone 
in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
Rosicrucian mysteries.” 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men — vulgar 
charlatans — who have pursued the art merely from 
worldly considerations, The high priests of al- 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead to ' * These are queries, the solution 
of which or rather the very attempts to solve 
which mark the birth of philosophy. Patahjali 
and Nagarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses, A s Emerson puts it : — 

‘The privilege of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine/'* 

Plotinus heaved a sigh at the soul with its infinite 
possibilities being caged in a frail and corruptible 
body. The pursuit of alchemy by the esoteric 
Tuntrisl is easily explained. To him it was only a 
means to an end. *Tt (mercury) is alone that can 
make the body undecaying and immortal/’t We find 
echoes of the same sentiment in the authoritative 
literature of the Rosicruciatis, 

Says Waite : — 

•‘Among the concourse of inquirers, and the clamour of 
supposed and pretended descoverers, there rose gradually 
into diserved prominence an advanced school of illuminati, 


^“Swedenborg ; or, the mystic.” 
t Vide ‘‘History of Hindu Chemistry/’ Vol, i. Intro. 
Ixxvii and xcv— xevi. 
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who, employing the terminology of the Utrba philo sophorum, 
under the pretence of alchemical pursuits appear to have 
concealed a more exalted aim. . . . The student is 

directed by these writers from the pursuit of material gold to 
the discovery of incorruptible and purely spiritual treasures. 
. . Physical transmutation, the one and supreme end of 

the practical alchemist, sinks into complete insignificance ; 
nevertheless, it is performed by the adept and is a landmark 
rn his sublime progress. ,, 1. c. p. 32. 

The sage and seer of Hoenheim had his wrest- 
lings. Should he pursue knowledge for its own 
sake or for what it biingeth ? His evil genius holds 
out the bait thus 

“Know not for knowing’s sake 
But to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspires, the love it breeds/’* 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and he bursts 
forth : — 

“Truth is within ourselves : it takes no rise 
From outward things, whate’er you may believe 
There is an inmost centre in us all 
Where truth abides in fullness : and around 
Wall upon wall, the gross flesh hems it in, 

The perfect clear perception— which is truth.’'* 


# 


Browning's “Paracelsus." 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanada, Patafijali and Nagarjuna of India and 
Heraclitus, Empedocles and Plato and the rest* — 
they all form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a “lofty and 
sequestered class,” “the high-priesthood of the prin- 
ciples of thought from age to a^e. When at long 
intervals we turn over their abstruse pages, wonder- 
ful seems, the calm and grand air of* these few, these 
great spiritual lords, who have walked in the 
world, — these of the old religion, — dwelling in a 
worship which makes the sanctities of Christianity 
look parvenues and popular ; for ‘persuasion is in 
soul, but necessity is in intellect.’ 


♦ Emerson : on “Intellect.” 
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The metals and their loss in Weight 
after calculation. 

Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal and its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like ever}' material substance was 
supposed to be formed of one or more of the five, 
bhutas ; in fact the earthy or saline element was 
taken to be predominant in it>* and hence it lent itself 
so readily to calcination, t It should be noted here 
that by “bhuta^ was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhutas. X When a meoal was submitted to calcina- 
tion some of its component bhutas escaped, leaving 
the earthy or saline portion behind j hence the ash 
(calx) must weigh less than the original metal itself 


* qrtw: i Ch. 3 .,4. 2 

Again in Ch. XL VI (Sutra) 345 et seq. the metals are in- 
cluded among the saliue ingredients. 

t Cf. ‘‘For sometmaintain that gold is solid light, or, at 
least that the chief ingredient is light, which is rendered solid 
by mixture with some particles of earth. IV ere it mere earth 
it might be calcined by fife strongly urged . — V ol. 1. P. 9. 

t <r9nmsiir: iifaiOTrt i ffa 4 
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There is, however, no direct reference to be met with 
anywhere as regards the quantitative aspect of the 
question so clearly established by Lavoisier. 

The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
3 cale fixed. Thus according to Yajhavalkya, “gold is 
unaffected by tire, while one hundred parts by 
weight of silver, tin arid copper lose (lit. undergo 
decay to the extent of) two, eight and fifteen parts 
respectively.* This is to be taken as referring not to 
the roasting (killing) of a metal but simply as 
allowance made to goldsmiths and other artisans for 
loss incurred in the shape of dross & c. when it is 
melted in a crucible. 

That copper, lead, tin and other base metals 
( ) when repeatedly calcined are completely 

reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Rasendra-chudama??,i (p. 14) deserves some 
notice. Lead of the weight of 80 palas is to be 
calcined till its weight is reduced to a karsha ( = i 
paid). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena, % which would leave 

* swnfW T$ft sift i 
^ am trewnfa 
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a residue in the shape of a ‘ ‘button’ 9 of silver after 
the lead had been cupelled off. * 

* Similar confusion prevailed in Europe up till the end of 
the 17th century. The following extract from Robert Boyle's 
“Concerning the Unsuccess t'u l ness of Experiments” will make 
the point clear. 

“Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, I find that there 
is a great difference, and discerni ble even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can 
show you so like steel, and so unlike common lead-ore ; that the 
workmen upon that account are pleased to call it steel-ore, 
which being of more difficult fusion than ordinary, they axe 
wont to mix it with other ore, which they call firm-ore, to faci- 
litate the melting of it. And I likewise took notice of an ore, 
which for its aptness to vitrify. a »d serve the potters to glaze 
their earthen vessels, the miners call pottern-ore, and sell it 
(at least where 1 saw it digged up) dearer than other ore, from 
which it differs both visibly enough, and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity. I remember 
I did not long since cause some lead-ore to be tried, which 
being the most promising that ever I saw, made me suppose 
it might contain some considerable quantity of silver : hut 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of the most expert 
artists in Europe could not extract one grain of silver out of 
it ; whereas the lead*)f very many mines, being skilfully ex- 
amined, will leave behind it, upon the test, a proportion of pure 
Bilver. And though this quantity of silver he not considerable 
enough to make such mines as yield it pass for silver mines 
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Antimony. 

Although there is no direct recognition of anti- 
mpoy as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. The mineral sauvmuijana or nilaiijana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. 1., pp. 93-95 ). 
That nllanjana contained a new metal was often 
suspected though its nature was not properly under- 
stood. Thus in Rasendra-chudilmam we have “nlhin- 
jana, mined with tlksh^a (cast iron), and heated 
several times yields a superior kind of lead which 
is readily fusible and is of mild black colour. • 


(or, as we are wont to call them mines-royal) because the silver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
he mixt mines to the naturalist, who may meet with divers ex- 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver.’’ — Edition of 1772, p. H23. 

* Vide Sans, texts, p. 52. The identical distich occurs also 
in R. R. S. Cf. vol. 1 p. 119. Cf. also ‘‘But to detain you no 
longer on the subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can- 
did chymist Basilius Valentinus , who spefiking of antimony, 
after he hath told us, that there are several kinds of it, and 
especially two ; the one more mercurial and of a golden property, 
witnessed by the shining streaks or beams it abounds with ; the 
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The preparation known as 
Svarnasindura or znakaradlivaja. 

As the “law of definite proportion” was un- 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. ^Makaradhvaja” even at the 
present day is a favourite remedy with the Hindu 
physicians of the A'yurvedic school.* Let us follow 
the recipe as given in Rasendra chintamaui : “when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 

other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony.” — Boyle's work— 1.0. p. 3-4. 

* If we take the historical meaning of the term ‘'A'yurvedic/ 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Charaka and the Su^ruta 
and was introduced into the Materia Medica during the 
Tantric period. 
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wrinkles ; when it is killed wiih five times its 
weight of sulphur it cures consumption ; and 
when it is killed with six times its weight of sul- 
phur it is a panacea for all the ills that flesh is 
heir to.* Now 25 parts by weight of mercury can 
only take up (i. e. combine with) 4 parts by weight 
of sulphur ; the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svama- 
sindura (Lit. vermilion with gold) the mercury is 
first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
( ) the excess of sulphur volatilises off as we 

have already explained and the gold in fine parti- 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which collects 
nearest the source of heat, t has the formula 
HgS. As there is an erroneous impression about 

* g ^ i 

fegt *^9*?*: ii 

^g?r%?f«r ^qfa?RTinFT: 11 

f Gopalakrishwa very properly lays particular stress 
upon this point. 

sfitefarar g gurrai}* sqitg i 

sWtg H tfii i 
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the composition of this drug even among educated 
people in this country we give below the results 
of analysis of a sample of “mercury killed with 
six times its weight of sulphur along with gold.”* 

Identification of metals by their 
colouration of flames. 

Prominent attention should be drawn to the 
following extract from Rasamava (Vol. i., p. 08.) 

“Copper yields a blue flame * * * * 

that of the Tin is pigeon-coloured ; that of the bead is 
pale-tinted" 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 


The age of Bhlkshu Govinda the 
author of Basahridaya. 

There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele- 
brated teacher of £aiikar;ieh;irva. t If there be 
any historical foundation for the belief Govinda 

* Percentage of sulphur found = 13*89 ; the calculated 
amount, being 13*79 ; not a trace of gold could he detected. 

t The following .Slokas are cited from .Sahkaradigvijaya 
in support of the above : — 
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should no doubt be placed in the 8fch century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemical 
knowledge as revealed in Rasahridaya had been 
attained in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kiratas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that Sankara, the sturdy cham- 
pion of Brahminical faith and the mighty dialecti- 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 

wfamgHTq: I 

fara *rWqi^t ^ 11 

era imz urasira' * * * * 

fcww:, verses and \ 

In the above Slokas Govindanatha Muni is stated to be 
the preceptor of Sankara, the former being himself the pupil 
of Goudapada, who in his turn was a pupil of Sukadcva, son of 
Vjasa, the well-known compiler of the Vedas. The Govinda 
natha of the text has been confounded by the commentator, 
Phanapati Suri with the Buddhist Govinda. It is scarcely 
necessary to take serious notice of the chronological perspec- 
tive of the author of the Saukaradigvijaya. 
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The Mechanical. Physical and 
Chemical Theories of the 
Ancient Hindus. 

( By Principal B. N. Seal. ) 

I propose iu this paper to give a synoptic 
view of the mechanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the Brfihmawas and the Upanishads, or in the my- 
thology of the Purfmas, however interesting from 
the standpoint of 'cvXtur-ycschicUte' do not come 
within the scope of the present exposition, which 
relates to the result of systematic thought as 
directed to the phenomena and processes of Nature. 

I have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thought. The Sankhya-Patan- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vaiseshika-Nyava lays down 
the methodology of science, and elaborates the con- 
cepts of mechanics, physics and ^hemistry. The 
Vedanta, the Purva-Mimawsa, and in a less degree, 
the Bauddha, the Juina, and the Ch&rvaka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is 
critical and negative. The principal authorities 
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followed in this account, —the Vyasa Bhdshya on 
Patanjali’s sutras, the Saz&hita of Charaka, the 
Bhashya of Prasasfcapada, the Varfctika of Uddyota- 
kara, and the Yrihat Samhita of Varahamihira, — 
all centre round the Hindu Renaissance, the begin- 
nings of the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Whenever 
I have made use of later authors, e. g . Kumarila, 
$ankara, tfridhara, Vachaspati, Udayana, Bhaskara, 
Jayanta, Varvara, Raghunafcha, Vijnanabhikshu &e., 
I have taken care to see (except where the opposite 
is expressly mentioned ) that no i<lea is surrepti- 
tiously introduced which is not explicitly contained 
in the earlier authors. 

The Sankhya-Patanjala System. — This system 
possesses a unique interest in the history of 
thought as embodying the earliest clear and com- 
prehensive account of the process of cosmic evnlu- 
tion y viewed not as a mere metaphysical speculation 
but as a scientific principle based on the conservation, 
the transformation, and the dissipation of Energy. 

Prakriti— the ultimate ground : — The mani- 
fested world is traced in the Sankhya to an un- 
manifested ground, Prakriti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible and undecaying, un- 
grounded and uncontrolled, without beginning 
and without end. But the unity of Prakriti is 
a mere abstraction ; it is in reality an undifferentiated 
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manifold, an indeterminate infinite continuum of 
infinitesimal Reals. These Reals, termed Guwas, may 
by another abstraction be classed under three heads, 
(i) Sattva, the Essence which manifests itself in a 
phenomenon, and which is characterised by this 
tendency to man ifestation, the Essence, in other 
words, which serves as the medium for the reflec- 
tion of Intelligence, (2j Rajas, Energy, that 
which is efficient in a phenomenon, and is charac- 
terised by a tendency to do work, or overcome resist- 
ance, and (3) Tamas, mass or inertia, which counter- 
acts the tendency of Rajas to do work, and of Sattva 
to conscious man ifestation. 

The ultimate factors of the Universe, then, are 
(1) Essence, or intelligence-stuff, (2) Energy, and (8) 
Matter, characterised by mass or inertia. 

These (Juntas are conceived to be Reals, sub- 
stantive entities, — not however as self-subsistent or 
independent entities, -( WW ), but as interdependent 
moments in every Real or substantive Existence. 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are not therefore material, but they 
possess quantum and txtensity ( qfaww — ). 

The very uature of Energy is to do work, to 
overcome resistance ( ), to produce 

motion. All Energy is therefore ultimately kinetic. 
Even potential Energy ( ) is only 

the Energy of motion in imperceptible forms. 
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The original constituents and their inter- 
action. Every phenomenon, it has been explaihed, 
consists of a three-fold arche> intelligible Essence, 
Energy, and Mass. In intimate union these enter into 
things as essential constitutive factors. The essence 
of a thing (sattva) is that by which it manifests 
itself to intelligence, atid nothing exists without 
such manifestation in the Universe of Consciousness 
( ). But the Essence is only one of three 

moments. It does not possess mass or gravity, it 
neither offers resistance, nor does work. Next there 
is the element of Tamas, mass, inertia, matter- 
stuff, which offers resistance to motion as well as 
to conscious reflection. ( uu: *1% ***TO*[ ). 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activity in themselves. All work comes from 
Rajas, the principle of Energy, which overcomes 
the resistance of matter, and supplies even In- 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 

* 

The Gunas are always uniting, separating, 
uniting again. ( wtafaejm; w flnStat 

m ). Everything in the world results from 

their peculiar arrangement and combination. 
Varying quantities of Essence, Energy and Mass, 
in varied groupings, act on one another, and 
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through their mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter- 
minate. ( ^*Tfwm*irTO: 

i— ). But though co- 
operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product Whatever 
Energy there is is due to the element of Rajas, and 
Rajas alone ; all matter, resistance, stability is due to 
Tamas, and all conscious manifestation to Sattva. 

V*— on ogjqtfiW, ibid— 

on arrevrrer ibid ) 

The nature of the interaction is peculiar. In 
order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Gima which happens 
to be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be- 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Enrgy latent, Abd 
the conscious manifestation sub-latent. In a 
moving body, the Rajas, Energy, is predominant 
{kinetic), while the Mass or rather the Resistance 
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it offers is overcome. In the volitional conscious- 
ness accompanied with movement, the transforma- 
tion of Energy (or work done by Rajas) goes hand 
in hand with the predominance of the conscious 
manifestation, while the matter-stuff or Mass, 
though latent, is to be inferred from the resist- 
ance overcome. ( 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun- 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( qfroT* ) is under 
arrest. ( swaniiret — Pravachana* Sutra 

61, Chap. I. *T*1T^T 

TfcT f*W$l — ibid ). 

Beginning of Evolution. The transcendental (non- 
mechanical ) influence of the Purusha (the Abso- 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this 
is mechanically brought about is not very clear, 
A modern expounder of the Sankhya supposes 
that the particles of Sattva, Rajas, and Tamas possess 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Guuas over the others. Thus 
commences formative combination among the 
Reals, and consequent productive activity. ( 

i Chap. I, 

Sutra 66, ipmifrar — i 
iptinibid'i Sutra 128, Chap. I) % 

Formation of wholes or systems — collocation of 
Reals : — Creative transformation accompanied with 
evolution of motion ( ) and work done by 

Energy ( fagr ) cannot take place without a peculiar 
collocation of the Reals (Guanas). To form wholes 
or systems ( ) it is essential that one Gurca 

should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( ), — in other words, 

without unequal forces or stresses coming into play 
in different parts of the system. *nrofef l ) 

i * ^ iproram- 

1 ^jwirwn^ 5 w fw 1 ^ 

1 on karikd 16.) 

The Formula of Evolution — Differentiation in 
Integration. — Evolution ( ) in its formal aspect 
is defined as differentiation in the integrated ( W*- 


5 
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la other words, the process of Evolution con- 
sists in the development of the differentiated (5w) 
within the undifferentiated (sWTTOT), of the deter- 
minate (fash) within the indeterminate fafatta)* of 
the coherent (gsfas) within the incoherent 
The evolutionary series is subject to a definite law 
which it cannot overstep The order 

of succession is not from the whole to parts, nor 
from parts to the whole, —but ever from a relatively 
less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro- 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte- 
grated into a whole, and that this whole again 
breaks up by fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
on ad infinitum, is a fundamental misconception 
of the course of material Evolution . That the 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
ah extra on these two independent and mutually 
hostile moments is the same radical misconception 
as regards the dialectical form of cosmic 

development. On the Sankhya view, increasing 
differentiation proceeds pari passu with increas- 
ing integration within the evolving whole, so 
that by this two-fold process what was an 
incoherent indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows ; — 

(1) The inconceivable, the unknowable, the 

formless, of which no character can be 
predicated including Prakriti, or 

the Reals in a state of equilibrium „ 

(2) The knowable, the empirical universe, cosmic 
matter of Experience, things as matter or 
stuff of consciousness ( fair ), — comprising 
Mahat, the intelligible Essence of the cos- 
mos, evolved by differentiation and inte- 
gration within the formless, characterless, 
inconceivable Prakrui. 

(3) Individuated but still indeterminate stuff 

bifurcating into two series — Subject-ex- 
perience and Object-experience, — compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of Sub- 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy 

the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience ( fair, m ^ ) evolves within itself* 
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by differentiation and integration, an 
individuated but still indeterminate stuff 
in two co-ordinated series, Subject and 
Object. 

(4) Determinate stuff ( fasta ) evolved within 
the indeterminate by further differentia- 
tion and integration, viz., in the series of 
Subject-experience, sensory and motor stuff ; 
and in the Object series, a corresponding 
atomic matter-stuff actualisirg the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Paramfmus, the different kinds 
of atomic constituents of different kinds 
of gross matter ( 

(5) Coherent and integrated matter-stuff, in- 
dividual substances, characterised by 
generic and specific properties, which 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, 

ssrfafa Slitra 44, Chap. III. 

*i**fT, ibid. ). 

(6) And so the cosmic series moves on in 
ascending stages of unstable equilibrium 

until the reverse course of 
equilibriation and dissipation of Energy 
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fafamfiTOHT and which even now 

constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its ori- 
ginal unmanifested ground, the unknow- 
able Prakriti. 

The order of Cosmic Evolution according to the 
S57TSWTO (Sutra 19, P£cla II) is shown below, in a 
tabular form : — 

Prakriti, the unmanifested unknowable ground 


Cosmic matter of experience ( fair ) 


Subject series Object series (%ifaii* ) 

Individuated indeter- Individuated but in- 
minate mind-stuff determinate matter-stuff 
(unity of apperception (subtile material poten- 
empirical Ego, cies # 


Determinate mind-stuff Determinate matter-stuff 
( fail* ) sensory and (fai*) atomic and mole- 
motor psychoses, etc. cular constituents of gross 
( and w ) matter ( WTO— 1 
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Coherent and integrated 
matter-stuff 

Individual substances, 
with generic and specific 
characters subject to con- 
stant change or evolution 
e.g. inorganic objects 

composed of atoms or 
molecules ( qwi^u ), vege- 
table organisms (3^) 
animal organisms ( snfK ) 
( siftT 

Sutra 44 , Pada III). 

* w qftqnwmwfaw^, w 3* *rfai $5 

^ ^ t insnpn^iifaf ***ir*r*qjT- 

^^TTRftqrTUT ( 5iTWT^, Sutra 19, Pada II ). 

AT.5. — The usual order given in the Saiikhya 
compendiums is as follows : — Prakrzti, Mahat, 
Ahaiikara, — and then the bifurcation, viz II organs 
sensorimotor and common sensori-motor from Rajasie 
Ahaiikara, and Tanmatras from Tamasic Ahaiikara, 
— and finally the Paranu'mus of the Sthula-Bhutas. 

The conservation of Energy (and of Mass) — the 
transformation of Energy : — 

The GuTzas (Reals), though assuming an infinite 
diversify of foims and powers, can neither be created 
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nor destroyed. The totality of the Mass (Tamas), 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmani- 
fested, the actual and the potential. But the indivi- 
dual products of the evolutionary process, the con- 
crete phenomenal modes resulting from the combi- 
ned action of the original Mass, Energy and Essence, 
are subject to addition and subtraction, growth 
and decay, which are only due to changes of collo- 
cation, and consequent changes of state fiom the 
potential to the actual, (in other words, from the 
future to the present and from the present to the 
past, in a time series)— changes, which are illu- 
sorily ascribed to the Reals themselves. The differ- 
ent collocations of Mass and Energy give birth to the 
divers powers of things, the various forms of Energy 
which may be classed as like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of succes- 
sion, but also as regards the appearance (and 
mutual relations) of like and unlike Energies, And 
this transformation is constantly going on, — the 
course of Evolution is not arrested for a moment. 

H«fUTO*fr ( sqnrsHTO, Sutra 19, Pdda II ). 

i ( MM* Sl5fcra 

13, Pdda IV ). ^jt: 

( ibid., Sritra 19, Pdda II )♦ 
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Sutra 19, Pdda II ). %g. ( Patanjali 

Sutra 15, P£da III ). ufifa: 

wfiwt i 

The doctrine of Causation, a corollary from the 
conservation and transformation of Energy : — the 
principle of collocation — the storing-up and the 
liberation of Energy : — 

The Sankhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
evolving, cause and effect are only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the 6um of causes in a poten- 
tial (or un-evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Gimas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the production 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free ( wrsfa ) in the effect. But the con- 
comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con- 
comitants is wanting, there is no manifestation of 
the effect, The question is— what is the aid which 
the concomitant conditions render to the deter- 



HINDU CHEMISTRY. 


73 


initiation (and production) of the effect existing in 
potency in its material cause f First there is the 
merely mechanical view as illustrated by some com- 
monplace examples, e.g. t the manifestation of the 
figure of the statue in the marble block by the 
causal efficiency of the sculptor’s art, or of the oil 
in the sesamum by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 

efficient cause ( fafa'fnsTT’o ), the sculptor's 
chiselling, the pressing, the husking, is a sort of 
mechanical or instrumental help to this passage or 
transition. I ST ufa: 

iw i « m 

iffTsaw ( fTSTT5lfw^-q^*WTO, Sutra 115, 

Chap. I ). xrf««irm: vfomHW i *nw«n«nflsf»T 
q'flTn’njre’B'rfvinim* i fa*am«)^nifiwrer. TafV^i- 

gnqitm ^fvnzjfwTu*? fh«sn?ru'<!ret v 
^ Sutra 129, Chap. I ). 

These mechanical exmples of the Kapila- 
Sarikhya have the merit of simplicity, but the 
Patanjali-Saiikhya brushes them aside, and ex- 
plains causation on the basis of the conserva- 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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stored up in a Guwa collocation, (the sum of 
material causes) the liberation following on the 
action of the proximate efficient cause, or con- 
comitant conditon ( ). 

The causal operation o£ concomitant conditions 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given collocation. Every- 
thing in the phenomenal world is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence). The sum of (material) causes 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition ( the 
concomitant cause) when it is itself accomplished, 
is only a step in the evolutionary series, which 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re- 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
( ) together with a fresh collocation 

3*PilTC (wm, SiStra 13, Pada IV;. snq fafati 

i ( simm, Sutra 12, 

Pdda IV ). 
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Describing: the production of bodies (‘organic 
vehicles*) for individual souls, out of matter of 
Prakrtti, under the influence of their merit and 
demerit, as concomitant conditions, Patafijalr 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions, but 
only remove the arrest (the state cf relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood- 
ing his field from a reservoir of water. This des- 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi- 
tion is essentially the same ; — there is the same 
reservoir of stored-up Energy in a given colloca- 
tion, — the same condition of arrest or relatively 
stable equilibrium » — the same liberation of the 
stored-up potential Energy which flows along the 
line of least resistance - the only difference be- 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 

The Vyasa-bhashya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell : — As the owner of many fields can 
irrigate, from a field which is already flooded, others 
of the same or a lower level, without forcing the 
waters thereto with his hands, and merely by making 
an opening in the barrier or dyke, on which the 
waters rush in by their own force ; — or further, as 
the same person cannot force these waters, or the 
earthy matters held in solution therein, into the 
roots of the rice plants, but only removes the 
obstructive grasses and weeds, on which the fluids 
of their own power enter the roots • — such is 
the action of an effectuating condition ( fafafi ) 
added to a sum of material causes or conditions. 

filfinni usiftot ( Pataiijali 

Sutra 3, Pdda IV). h f% vmfk fafati hut vfan: 

3T fans* mm 

nmn g Hint firofti i 

Chain of Causation — fixed order.— The order of 
Evolution with the transformation of the Energies 
follows a definite law. The unalterable chain of causes 
and effects in the phenomenal world illustrates this 
fixed order. But though the cosmic order is one and 
fixed, it comprehends divers series arising from 
different combinations of the original Guwas, which 
constitute subordinate or particular laws of cause 
and effect (nrnrorf tfwrararei tg:, Patavjali Sutra 15, 
Pada III), 
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What we call the qualities of things are only 
modes of Energy acting in those collocations. 

Sutra 14, P4da III ). ft a’uiu’tT ssmi- 

5«nx*it 

UWWt pmm: (ajTWTO, Sutra 3, Pdda 1Y). And 

these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists in 
everything else, potentialiter ( ), 

without prejudice to the generic and specific 
differences of things ( snaj^^fst ). Inor- 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 

asu ^awcrot aurnrat 
) so far as Mass and Energy are concerned, but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, which 
are but modes of Energy, follow a definite unal- 
terable law in the order of their appearance and suc- 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 
themselves at once $STOmT*fiTTfaf«TTnqR3HT?i »! *3® 
'<nm f uufws?tf»: (ibid, Sutra 14, Pdda III \ 
ut utsj Hwuxt ^4: s fiw are: i 
ifa n»ijqf’wmiR*r: i arq’Diaft’tnwmfl: 
hitoh:, aw 4T,*u»iwTatq amVwaaw: ( airewm. 

Sutra 15, P£da III ). 



78 


HINDU CHEMISTRY 


Time, Space, and (be Causal series : — 

A Tanmatra (infra-afomic particle of subtile 
matter! is conceived by our understanding to 
stand in three relations — (i) position in Space 
(2) position in the Time-series (*Rramfa6?l) 
and (3) position in the causal series ). 

These three relations are the work of the in- 
tuitive stage of knowledge as opposed to the con- 
ceptual ( as opposed to ). 

But this is not the pure relationless intuition of 
Reality ( ) which may be 

termed intellectual intuition, but the intuition 
that imposes its forms on the Real substrate 
( sfaftiTT ) or in other words empirical 

intuition, m* ^yi^n^fafaTngwsT- 

m g*?rufvf: m *ra*i*t i <^rfa 

( Sutra 44, Pa da I ), 

Infinite Time is a non-entity objectively con- 
sidered, being only a construction of the Under- 
standing (ifsfst^tqt) based on the relation of 
antecedence and sequence in which the members 
of the phenomenal series are intuited to stand to 
one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
fall into a series, which the Understanding con- 
ceives, as order in Time. The Time-series, 
then, is a schettia of the Understanding for 
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representing the course of Evolution. The 
schema of the Understanding supervenes on 
the phenomenal world as order in time, and hence 
in the empirical consciousness the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci- 
ble unit of extensive quantity (qfann;) in the 
Gunas or infinitesimal Reals of PrakWti, which are 
without constituent parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
this time-continuum as represented in the empi- 
rical consciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is represented by the Time-series, a 
moment as the unit of time may be supposed to 
represent the unit of change. Now all physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
— viz., the (instantaneous) transit of an atom 
(or rather a Tanmatra) from one point in Space 
to the next succeeding point. Even an atom 
has constituent parts (the Tanmatras). and hence 
an atom must take more than one moment to 
change its position. The motion of that which 
is absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change 
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( and therefore of time, ). If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo- 
ments cannot co-exist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing ’but the relation of antecedence and 
sequence, between the moment that is, and the 
moment that went just before. But only one 
moment, the present , exists. The future and the 
past have no meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from 
the potential to the actual, and from the actual to 
the sublatent. This may be called the change of 
mark as opposed to change of quality 

and the change due to duration or 
lapse of time ( ). The present is 
the mark of actuality,— the future, the mark of 
potentiality, — and the past, of sublalency, — in a 
phenomenon. Only one single moment is actual, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or sublatent. 

w i q’gqfaflsww-r*?! i 

t « crafts: nfftw i »i v 

^ ms wgq n sut: 

=^rnrei * i gwrg qwg ’tHf: =er<n: »r vsffvrcw: 
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ewsifai i § g ija*?Tfq*r: ^<ur. ^ qftwufswT 

i ^f»*r trf**m€gOTfh, ct^^hs^t: 

*F5r*ft Wi: I qqiSTOPfatfaf spai* qw*ff: q**mraqq*zftr. 

^m: w i qi ^fw. q??uqj: 

<sqe*f«3?f ^ *RT*5: sfi 5 *: I (^TCWTO 

Sutra 52, Pada III.) 

Vijfiana-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
‘moment\ But the latter is real, being identical with 
the unit of change in phenomena (qqqfipinira ^TOcq- 
wug). But even this is real only for our empirical 
(relative) consciousness tajanrofa), which intuits 
the relation of antecedence and sequence into the 
evolving Reals (Guwas), in the stage of ‘empirical 
intuitiou’(sfa'qTTT flrfwnraRTn). The ‘intellectual intui- 
t ion ^ (firfSrero f*ifSrarcqq*T) on the other hand, appre- 
hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position : — 

Space must be distinguished as Desa (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
standing, like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order t — there is no unit of Space as position (Dik) f 


6 
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though we may conceive a unit of Time, viz., the 
moment ( ) regarded as the unit of change in the 

phenomenal or causal series (qMnqrfwm or gqjqfanm^t 
’srocerawff— Sutra 51, Pada III). Spatial 
position (Dik) results only from the different rela- 
tions in which the all-pervasive A'kasa stands to 
the various finite (or bounded) objects. On the other 
hand, Space as extension or locus of a finite body, 
Desa (^n: fepqrqrc), has an ultimate unit, being ana- 
lysable into the infinitesimal extensive quantity 
inherent in the Reals (Gunas) of Prak?iti. 

’ogqftqjm: — qtwfw i frran fgqfq sitotot, 

qTqwfT fqqqifqfatq 

*T*U qTOfipr^*TqTOSfq uranUTC* I qn*n* 

fgsatf fqSq: ^<u*q wr?t, fqqr g i 

The Casual series.— The relation of Cause and 
BfEect has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela- 
tions of antecedence and sequence on changing 
phenomena (the evolving tiwias or Reals), 
and the Understanding out of these rela- 
tions creates order in Time. The Empirical Intui- 
tion then intuits the phenomenal series of transfor- 
mations of Energy in this Time-order and in so 
doing, imports the relation of cause and effect into 
the course of Nature. (qrT^qjTKqrmqT^qt — 

qtqqtfw, Sutra 51, Pada III). 
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The dissipation of Energy (and of Mass)--their 
dissolution into the formless Prakrit i : —Cosmic 
Evolution ( ) is a two fold process, creative 

as well as destructive, dis&imilative as well as 
assimilative, katabolic as well as anabolic 
and fa •Tl*WT , fagwiftwr and In one 

aspect, there is the aggregation (unequal aggre- 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matter, and the 
genesis of worlds. The successive steps of this 
process may be described as (1) unequal aggre- 
gation with storing-up of Energy in a certain 
collocation, under a state of arrest (i. e in 
a state of relatively stable equilibrium), (2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre- 
gation, arrest and equilibrium. The process of 

the world thus moves on from equilibrium to equi- 
librium, and the result of that process is the deve- 
lopment of a coherent determinate heterogeneous 
whole (far* 7 fasfa, 

in what is essentially an incoherent indeterminate 
homogeneous whole (*lfaiir). 

But there is a second aspect of this evolu- 
tionary process. Unequal aggregations are un- 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium. 
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the state of uniform equal diffusion of Reals. This 
process is called the resolution of like to like 
( ), consisting in assimilation and dis- 

sipation, and being the exact opposite of the pro- 
cess of ‘‘differentiation in the integrated” which 
has evolved the Cosmos. The collocations of Mass, 
Energy and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated, i . e. t 
dissolved into the original formless Prakr/ti, a state 
of permanent equilibrium and arrest, from which 
there is and can be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
but a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential or 
sublatent, for in such cases there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation ( and integration ), 
the Universe will disintegrate more and more, until 
it disappears in the formless Prakriti, its unknowable 
source and ground and qftgft). 

The Evolution of matter ( ) : — 

The ultimate constitution of Matter is a question 
of the profoundest interest in the Sahkhya-P&taii- 
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jala system. Three stages clearly stand out in the 
genesis of Matter :-(l) the original infinitesimal 
uuits of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end — 

OT^TffR), (2) The infra atomic unit potentials, 
charged with different kinds of Energy, which re- 
sult from the action of Energy on the original units 
of Mass, ( *!**nc* ), and (3) the five different classes 
of atoms, the minutest divisions of which gross 
matter is capable, but which are themselves complex 
Tanmiitrie systems ). 

The first stadium Bhutadi is absolutely homogene- 
ous and absolutely inert, being devoid of all physi- 
cal and chemical characters ( ) except 

quantum or mass ( ) ; and this 

admits neither of addition nor of subtraction, 
can neither be created nor destroyed. The second 
stadium Tanmatra represents subtile matter, vibra- 
tory, impingent, radiant, etc\ f instinct with potential 
energy. These potentials arise from the unequal 
aggregation of the original mass -units in differ- 
ent proportions and collocations with an unequal 
distribution of the original Energy (R*ijas). ( 
fat tfa ^ 

*fa ^’utafa^r v*— wniNtTCwftpn sfanenaifa^ ^ gsi. ) 
The Tanm&tras possess something more than 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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( qmrra?T*r )» others powers of impact or pres- 
sure, others radiar.t heat, others again capability 
of viscous and cohesive attraction. In intimate 
relation to these physical characters they also 
possess the potentials of the energies represented 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms ( fasm ) which these potentials assume in 
particles of gress matter bke the atoms and their 
a ggregates. In other words, the potentials lodged 
in subtile matter must undeigo peculiar transfor- 
mations by new groupings or collocations to be 
classed among sensory stimuli, — gross matter 
leing supposed to be matter endued with proper- 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 
be infra-sensible ( but rot ). 

The Tanmatras, then, are infra atomic parti- 
cles charged with specific potential energies, — 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tanmatras which possess 
the physical energy of vibration ( qfrorc ) 
and serve to form the radicle ol the ether atom 
( )> then the potential of the tactile 

stimulus is lodged in another class of Tan- 
matras, particles which possess the physical 
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energy of impact or mechanical pressure in addi- 
tion to that of vibration and serve to form the 
radicle of the gas atom (Vayu Pararru'mu) ; — next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmatras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanrmitras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tamatras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom. 

usiqi vjjaana 

Sutra 19 Pada II 

saJWflgqi «^33«!!9UT 

n*«Tqif«n gais’u ( — Sutra 62, Chap. I ). 

qjsgrlNI vq>: ifitft'tTuTO: 

vqifaqrTTiT*w i ( Sutra 14. 

Pada IV.) nqunt qww’wtfc qaqfusn ^gqi’WTWTmt 
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rim: uftvnra: srawnw: ?Nf w *r*r«r»?rif?:, TO'fkat 

■^iiwTtfhiTsit farpurax^t ?twt: i 

»r*KW<TTnrt a^*rr?t wr«rf stars: ?>w: »r*T3TUTfk: i vs si^e’itT^T- 
^n^rrora: 3wr: *rnsmfff: I 
ftrmfWB remarks : — *13 ’nu fa^ne; 

^rfesroTTf^aryir: v’uqtsufcmflru: gfa i (ifliwfta, 
Sutra 14, Pada IV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about A^ka.m, which 
is the link between the infra-atomic particles 
(Tanmdtras), and atoms (Param&nus). A^k£sa 
corresponds, in some respects to the ether of the 
physicists and in others to what may be called 
proto-atom (protyle). In one respect Aicasa is 
all-pervasive ( faij ), and devoid of the pro- 
perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmatras), 
In another aspect, A^k^sa is described as having 
originated out of the mass or inertia in Prakriti 
(Bhutadi) when the latter became charged with the 
first potential vibration ( the sound-potential ). 
Vijnana-bhiksnu in the Yoga-Vdrtika boldly tackles 
the difficulty. A'kasa, he explains, has two forms, 
original and derivative, n on-atomic and atomic. 
The original Alcisa is the undifferentiated formless 
Tamas (mass in Prakriti, matter-rudiment — 
Bhutadi) which is devoid of all -potentials, and is 
merely the all-pervasive seat or vehicle of the 
ubiquitous original Energy ( Rajas ). This A'k&a 
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must not be confounded with vacuum, which is 
merely negative ( — un-occupiedness ), 

though it must be conceived as all pervasive, 
occupying the same space as the various forms of 
gross matter *U*JT*f — UTUSifita), 

and therefore devoid of the property of impene- 
trability ( JjuNuuuRtus — ) which charac- 
terises atomic matter. But when the original 
equilibrium ( srurnuii ) comes to an end, unequal 
aggregations form collocations in different groups 
and proportions of the three Gwias 

«af*rhrei5r. — f«rsr*tf*r<3, and 

The transformation of Energy now begins,- work- 
ing on a collocation of mass (with Essence) 

sUpnfrw) : it first gives rise 
to the sound potential (sjs?5i»;5tu1uit£^qj qfauufu — 
f«CBi*tf*rg ) and the atomic A'kfwa ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration potential. 
This vibratory ( or rather rotary ) ether-atom 
( ) is integrated, li mited ( ) and as 

such cannot occupy the same space with other 
( subsequently integratad ) atoms. But this proto- 
atomic integration of A'kasa ( gnujigrra ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atoraic A"k;lia ( 5 Tt^T«m— smurcrni ) forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. (iTutanW i uf? fr ‘awsi 
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fqrpqfaqr, ulqqTfvqi Sutra 40, Pada III. BTBSni % 
BtutaiTT’mvN f*fw[ i Bn^TBnir ?mtg»ufqii«ratiq 

ajaftra?) i ^nfrr*maj^qi?[<rf%g»ofa5lqi«t*i?f i aq 

BiTTBiTBtT^ apHT^KU’?? €?*m: si3?^aa4lnn®B^n abroad 

<mq a a^njaiaiisr-- unrest' 

BTatorar^»t ’aaj^ (fatiiaf« < g,a1aa7fV t ar, Sutra 41, Pada III). 

The genesis of the infra-atomic unit-potentials 
( Tanmdtras ) and of the atoms. 

The subject of the genesis and the structure 
of the Tanmdtras and the Paramdnus was a fascinat- 
ing one to these ancient thinkers, and a wide 
divergence of views prevailed. I will here notice 
several typical views : — those of the Vislmu Purdna, 
Pardsara, Patafijali and a certain School of Vedan- 
tists reported in the rraftwmj. 

1. A famous passage in the Vishnu Purdna 
explains the genesis and the structure of the 
Tanmdtras and of the Bhutas ( Paramdnus ) in 
the following manner : — 

The first Tanmatra originated from the rudi- 
ment-matter (Bhutddi), the individuated but still 
indeterminate potential-less Mass in Praknti under 
the action of Energy ( wre»wn: qfcuraufri — n^nwm, 
Sutra 66, Ch. I.) by a process of disintegration and 
emanation ( — fa-wni — qqsfaqtmTqi: — auuwm, 

Sutra 14. Pada IV. faqn’Bwir. ftqsWmqwqt aufqm ifa 



HINDU CHEMISTRY 


91 


on Patanjali's Sutra. — 

etc.) in the menstruum, or surrounding 
medium of the unindividuated Cosmic Mass (Mahat) 
( **?TTsr?f: ). 

This first subtile matter, the first result o{ 
‘Mass disintegration* and Energy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation ( ). It is called 

the sound-potential ( ) 

This is typical of the genesis ( and structure) 
of the other Tamndtras (kinds of subtile matter). 
In each of the remaining cases, an atomic Mass 
charged with actual specific energies ( ) 

disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanmdtra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium, — that of 
Bhutddi, the super- subtile. Each kind of subtile 
matter becomes caarged with a new potential in 
addition to the potentials already evolved. The 
genesis ol an atom, Bhuta-Paramdmi, is a quite 
different process. Here the unit potential (Tan 
matra) receives an accretion of Mass, and by a 
sort of condensation and collocatiou evolves an 
atom ( Bhuta-Paramdnu). 

The genesis and structure of the Tanmatras and 
the Bhuta-Paramawus are worked out below : — 
i. The super-subtile individuated Mass (rudiment- 
matter (Bhutddi), under the action of the 
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original Energy (^ar.) disintegrates and 
emanates ( in the menstruum or sur- 

rounding medium ( wmnr ) of Mahat, cos- 
mic super-subtile Mass, and evolves a form 
of subtile matter ( ), which becomes 

charged wiih the sound-potential (vibra- 
tion-potential, ), and is called the 

unit of sound- potential ). 

2. This subtile matter, the Mass, charged with 

sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhut^di) 
and by condensation and collocation 
evolves the Alkasa Bhuta, the atomic A'kdsa, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion.) ( « 

fafasn *U 2 «ts! on the Vislmu 

Pur&n-a passage, Sutra 14, Pada IV). 

3. This proto-atom, the atomic Ads^sa, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subtil e Mass) and thus evolves another kind 
of subtile matterj(Tanmiitra) which becomes 
charged with the touch-potential (the 
potential of impact or mechanical pressure 
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(iTOlfac^, in addition to the sound- 

potential ( vibration-potential — ) and 
is called the unit of touch-potential 

4. Next, this subtile matter, the mass charged 

with touch ( and sound ) potential, i.e. y with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter ( Bhutadi ) and by 
condensation and collocation, evolves the 
Vayu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
i.e> % with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vdyu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema- 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass — Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmitra), which becomes charged with 
the heat-potential (q*fairJ — heat-and- 
light potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the unit of colour-potential 
(*q*P*Tf*). 
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Now this subtile matter, this radiant 
matter, charged with lighfc-and heat-poten- 
tial, and also with impact and vibration- 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bhut&di), 
and by condensation and collocation evol- 
ves the Tejas Bhuta, the light-and-heat- 
corpuscle, which is charged with the specific 
Energy of the colour-stimulus, i.e.. radiates 
actual heat and light (fafcjmu in addition 
to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation). 
Next, this atom or dight-and-heat-corpuscle 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste-potential in addition to 

the three potentials already generated, and 
also with the physical potential of viscous 
attraction. 

This subtile matter charged with the taste- 
potential and with the potential of viscous 
attraction condenses and collocates as 
before into the water-atom which mani- 
fests the actual specific energies of viscous 
attraction and the taste-stimulus, 

The viscous water-atom charged with the 
actual specific Energy of the taste stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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smell-pot ential in addition to the four 
potentials already generated and also with 
tho potential of cohesive attraction. 

10. This subtile matter charged with the smell- 
poteutial and with the potential of cohesive 
attraction condenses and collocates as 
before into the earth-atom, which manifests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus. 

Vijnana bhikshu in the Yoga-Vartika briefly 
summarises the Vislmu Parana process 
as follows : — 

Bhutadi as radicle in conjunction with 
Mahat produces the sound potential, which as 
radicle in conjunction with Bhutadi pro- 
duces A'kasa, which as radicle in conjunction 
with Bhutadi produces the touch potential, 
which as radicle in conjunction with Bhutadi 
produces Vayu, which as radicle in conjunc- 
tion with Bhutadi produces the colour- 
potential, which as radicle in conjunction 
with Bhutadi produces Tejas and so on. 

In this brief summary he does not bring 
out the force of (the disintegrating 

process), and the distinction between the 
genesis of subtile and gross matter 
{Tanmatra and Bhuta). 

wit € i 

fagwfa: w im: i 
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W* wrirntf i 

n^ins' qmfe: s wmirtq i 

*[T*TSPg wfolT*’ S€5? T I 

*w*?t *tj: ?ng *roT *ro i (fawp») 
11. A famous passage in Parasara takes 
another view of the genesis and structure of the 
Tanmdtras and the Bhuta-Paramdwus. Krishna - 
pada, in the represents the scheme 

as follows : — 

The Tanmatras originate from one another 
in one linear series, and each Bhuta originates 
in a separate line from its own Tanmdtra . — 
ipiTfc (Bhutddi) 

i 

Sound-Tanmdtra — as a radicle or 
\ centre surrounded or encircled 

| by Bhutddi generates A'kdsa. 

wfa’OTcr Touch-Tanm^tra — as a radicle or 

centre encircled by Sound-Tan- 
matra with A'kdsa-atom as a help 
generates Vdyu — 

Colour-Tanm&tra — as a radicle or 
centre encircled by Touch-Tan- 

m&tra with Vdyu-atom as a help 
generates Tejas — 

Taste-Tanm&tra— as a radicle or 
centre encircled by Colour Tan- 

matra with Tejas-atom as a help 
generates Ap — 

Smell Tanmatra — as a radicle or 
centre encircled by Taste-Tan- 
mdtra with Ap-atom as a help 
generates Prithivi. 




I 

i 

i 

I 
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The genesis of a Bhuta-Paramanu ( atom ) 
from the subtile matter of a Tan in at ra is not here 
so simple as in the view of the Vishnu Purana. 
The latter speaks of condensation and collocation, 
but in the passage under reference a Tanm&tra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanm&tras of 
the immediately higher order in the medium of its 
own Bhuta. 

Thus an atom of A'kasa has the following 
structure : — 


Pra k ri t i— M a hat 



Prakriti — Marhat 
An atom of A'k&sa 

Sb aS'abda-Tanmatra (vibration-potential) 

Bh = (Bhtit&di) 

7 
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An atom of Vayu is constituted as follows 
This takes place within the surrounding med- 
ium of A'kasa. 

Ankara 



Ankara 

An atom of Vayu 

Sp = Sparsa-Tanmatra (impact-potential) 

Sb = S'abda-Tanmatra (vibration-potential ) 
An atom of Tejas — beat-and-light corpuscle — 
has the following structure 

Vayu 
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Ad atom of Tej&s 

Rp = Rupa-Tanmdtra (light-potential) 

Sp = Sparsa-Tanm&tra (impact-potential) 
and so on. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and WSTOW 

as a catalytic agent. In this case, an atom of 
Vayu will be considered as generated from the 
impact-Tanm&tra as a radicle, in the menstruum 
of vibration-Tanmatra, with A'kasa-atoms as a 
catalytic agent. 

waid aw:— »jmt: snu*. q at fe tiga l fa, 

nn wiaua ne: wswi»«n?i are- 

awnV vreu»inzn»TF&lfa, wmmrearaani 

wmpinaui aif afah, tw: oira?t 

aqawiV enbpum*nswtf*i, v* wiipirwremn qrg«Yraqrra 
aqnwraia situ?! — and so on. a® am; jmaqfaqrt 

i nwraww (afvq«qw). 

A slight variation of the above view is ascribed 
to a certain school of Ved&ntists in the uwfhaqw. 

The scheme may be represented as follows 

A Bhuta-atom is evolved by integration (con- 
densation and collocation, arwiTOTO ) from the 
corresponding Tanmitra ( subtile matter ). This 
is the same view as that of the Vishnu purfina, 
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The Tanmatras again evolve from one another in 
a lineal series as in Parasara’s view. But the pro* 
cess of this generation is somewhat more complex, 
A Tanmatra first disintegrates and emanates in 
a surrounding medium (a menstruum) of the 
Tanmatra just preceding it in the order of genesis 
and with the help of its own Stbula Bhuta as a sort 
of catalytic, generates the Tanmatra next in order ; 
e.g., the intra-atomic impact particles ( ) 
disintegrate or emanate, in a surrounding ‘atmos- 
phere’ of the vibratory subtile matter ( ) 
and then with the help of their own atomic in- 
tegration Vayu, gas, generate the Tanmatra next 
in order, the subtile matter of radiant light-and- 
heat ( tsi: ). 

III. Patanjali’s view, as expounded in the 
and is as follows : — 

(a) The order of genesis of various forms of 
subtile matter (potentials) : — 

(1) Bhuiadi, the rudiment-matter, original Mass, 

acted on by Rajas, Energy, produces the 
sound-potential ( vibration-potential ) vni- 
Jtnwim ^vjrqvrt usreiTyrc: 

(2) This subtile vibration-potential, as a radi- 
cle, with accretion of rudiment-matter 
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(Bhufcadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
touch-potential (impact-potential ) which 
is impingent as well as vibratory (oscil- 
lating). 

(3) This subtile impact-potential again, as a 

radicle, with accretion of rudiment-matter 
(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
liorht-and-heat potential which 

radiates light-and-heat, in addition to being 
impingent and vibratory. 

(4) Next, the light-and-heat potential, as a 
radicle, with accretion of rudiment-matter, 
( Bhutadi ) condensing and collocating as 
before, gsnerates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

(5) Lastly, the subtile taste potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing anti collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell* 1 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant* 
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The order of genesis of the Bhuta Param&nus 
(forms of atomic matter). 

The five classes of atoms are generated as 
follows : — 

(1) The sound- potential, subtile matter, with 
accretion of rudiment-matter ( Bhutadi ) 
generates the A'kasa-atom. 

(2) The touch-potentials combine with the 
vibratory particles (sound-potential ) to 
generate the Vayu-atom. 

(3) The light-and-heat potentials combine 
with touch-potentials and sound-potentials 
( i.e. with impact particles and vibratory 
particles) to produce the Tejas-atom. 

(4) The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials (i.e. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

(5) The smell-potentials combine with the 
preceding potentials (i.e. with particles of 
taste- energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'kasa-atom possesses penetrability, the 
V&yu-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 
attraction. 
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Vijn&na-bhikshu in one passage gives the follow- 
ing scheme of the genesis of the Bhutas ■ 

A radicle of sound-potential with rudiment- 
matter gives A'kasa-atom ( Bhutadi ), a radicle of 
touch-potential with A^ka^a-atom gives Vayu-atom, 
a radicle of light-and-heat potential with Vayu- 
atom gives Tejas-atom, a radicle of tastepotential 
with Tejas-atom gives Ap-atom, and a radicle of 
smell-potentials with Ap-atom gives Earth atom. On 
this view, an atom 

of A'kasa = Bh(Sb) 
of Vayu - { Bh(Sb) } (Sp) 

of Tejas =• { Bh(Sb) } (Sp) Rp 

where Bh = ^if?, Sb = si^f)5»ra, Sp = ^nwu’wt^, 
Rp = *<TC>inu, and so on. 

Bhutas and Paramawus — Cosmo-genesis and its 
successive stages. 

The ‘five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdnkbyas hold, from the structural 
type of their constituent atoms— a classification 
more physical than chemical, or properly speaking 
chemico-physical, unlike the purely chemical classi- 
fication of the so-called elements of modern chemistry. 
A ParamaTiu, again, is a type of atoms corres- 
ponding to each Bhuta class, and indeed one and 
the same kind of Paramanu may comprehend atoms 
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of different masses, if only these should agree in 
their structural type. 

Cosmo-gen esis — a bird’s eye view : — Out of the 
all-pervasive rudiment-matter (Bhiitadi) appeared 
A'kasa (ether), first as a Tanmatra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-potential), and then as an atomic integration 
of a mono-Tanmatric structure (the A kasa-atom 
— *n*iTsn^j ) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanm&tras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanrmitras ( ) combining with the 

vibration-potentials ( A^kasa Tanmatra ) produced 
a new kind of atom, the di-Tanmatric Vayu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (Vayu). Next appeared the third class of 
Tanmatras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy — the energy of 
radiant heat-and-light. These Tanmatras Vf- 
rwtmfaj ) combining with the potentials ( Tan- 
matras ) of vibration and impact, produced a new 
kind of atom— the tri-Tanm&trio Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
enveloped the gaseous world in huge flames. 
In the next stage we have the fourth class of 
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Tanmfitras, new and complex infra-atomic systems 
of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulas. These Tanmatras < ) 

combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmatric 
Ap-atom, and the flaming gases were thus preci- 
pitated into cosmic masses of viscous fluid matters 
< Ap). Finally appeared the fifth class of Tanmatras 
infra-atomic systems of the viscous radiant impin- 
ging vibratory particles which devoloped new 
forms of Energy — the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell. These Tanmatras 
( jraoTOratfal ) uniting with the other four kinds 
or infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmatric Earth-atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth Bhuta, compri- 
sing the majority of the so-called elements of 
chemistry. 

The Puraftas, in their own fanciful way, con- 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en- 
velope of its immediate predecessor, with a total 
mass ( or volume f ) a tenth less than that of the 
latter. 
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firan lunutatmmmt *rg: irarfera: i 
fw*lShl RfiMTtl^ swftS' N 
Rt ^Tfa*-f%*mrr i 
Rrotymtamt wmt Rfinfcft II 

5*pStm mow ssjfi&ro^t} 11 

( slokas 72, 81 and 82 ) 

Examples of the different Bhutas : — 

1. A'basa : — This is ubiquitous. 

2. Vayu :— Various substances composed of 

di-Tanmatrie atoms, — kinds of Vayu — must 
have been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of A'ka«a. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic structure, or have dissipated 
into the mono-Tanmatric A'kaaa, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 
pheric air. Water-vapour ( rtw ) is but water 
(Ap), and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 

3. Tejas . — Various classes of Tejas cor- 
puscles, — substances with tri-Tanm&tric 
atomic structure, i.e. two grades subtler 
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than the ordinary elements of ohemistry 
(which are of a penta-Tanmatric struc- 
ture),— are even now known. ( flaft *?Nnfis- 
ayfaw' > f^ui* aims! — 

uwrewro ) i 

First, there is fire, or the light-and-heat emit- 
ted by the burning log of wood or lamp ( — 

ftaf: ). Now it is important to note that the 
flame of a burning log of wood ( wre ) or an oil- 
lamp is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with 
Earth -particles (particles of the hard penta-Tan- 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( UTfa attain flare: aifwafh — 

faannfaw— inresrem, Sutra 110, Chap. V ). 
Then there is the light of the sun and the stars 
( feat’ anfeaitfc ) which are flaming masses of 
molten viscous matters ( arcreti**^ ftaj: few ?re 
qiatffe, — rmwuvtTW, ) or of molten 

earthy matters SwWfe ftaflfa Utfifow- 

*#»ia wa%mfe, — faarrefaw, na’wnw, Sutra 13, 

Chap. III). There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, under the action of 
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Energy, in the same way as an ordinary fire 
liberates the Tejas latent in the wood or other 
fuel. Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material ( ). Lastly there comes the peculiar 
form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the snbterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 

the metals ( gwHta! — 

u^q*j«TO, Sutra 19, Chap. III). Aniruddha, 
a late Sahkhya eommentator 8 notes in reference to 
‘igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the metals. 

l ( — Sutra 112, Chap. Y. ) 

4. Ap. This viscous fluid of a tetra-Tanmatric 
structure has but one pure example, viz., 
water, though the various organic acids, 
the juices of fruits and .the saps of plants, 
are supposed to be transformations of watery 
* radicles combined with different kinds of 
earthy accretions. 
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5. Lastly the Earth-Bhuta, the hard full- 
formed matter, with its penta-Tanmatric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is, — how does one and the same 
Bhiita, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ? 
And the answer is not far to seek. The properties 
of a thine: are only the energies that are manifest- 
ed in the particular collocations of the three 
Gurcas, — Mass, Energy and Essence ; and a tri- 
Tanmatrie, or a penta-Tanmfitric atom, i. e. an 
atom composed of three or of five kinds of Tan- 
matras may differ from another of the same class, in 
respect of the number of constituent Tanmatras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 

The Saiibhya-Patafijala conceives the proper- 
ties ( or energies ) of substances to result from 
the grouping or the quanta of the Tanmatras. or 
the Gunas themselves, and hence any radical 
differences in substances of the same Bhuta class 
must characterise their atoms, though in an infra- 
sensible form. In the Nyaya-Vaiseshika, ou the 
other hand, the atoms of the same Bhuta class 
are alike in themselves, homogeneous ; and the 
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variety of substances comprehended under the 
same Bhuta, is ascribed merely to the different 
arrangements or groupings of the atoms ( ) 
and not of their components, for components they 
have none. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group- 
ing, the Sankhya-Patanjala points to the varioas 
kinds of fruit acids and juices, all originating from 
one and the same Bhuta (water) with different 
accretions of earthy matters ( )• In the 
same way, though we speak of only five classes of 
Tanmatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Gu»as, which underlie Tan- 
matra and atom alike ( 

witcWw— reporting 
the Sankhya view : tKW’oWit— 

arremra, Sutra 44, Pada III. — wi»: 

— anwro, Sutra 44, 

’Pada IV, — qUumafavi 

( ibid., Sutra 14, Pada III.) ut wj 
uw*r-fwin*iT nnff ( ibid., Sutra 14, 

Pada III ). 

wifini— ^ wwwt wfa:— 

ufaum i hut urftuftgw 

’■ft wththi »nft**r-flnftf«ra- 
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uftwrom nitrererew- 

ftmsrcw«inrauT vv^S^njwsnHTTT nvm «ps*i wifaw 

wswuhpit: <ifT*BWT?i»i sjufafin i ufotgw sfunftmm- 

fstmq, 0 \ twit: i 

( sr'Wfil — On Kdrikd 16. ) 

If we take a unit of rudiment-matter (Bhutadi) 
for the unit of mass (cf. the mass of an electron 
with a charge of motion etc.), and represent the 
first Tanmatra by t x 6uch units, and if further, t # , 
t”, t 4 , t 6 units of mass (Bhutadi) be successively 
added at each accretion to form a fresh Tanmatra, 
then the second, third, fourth and fifth Tanmatras 
will respectively contain t 1 +t 2 , tj+tj+tg, t x + 
t 2 + t 3 +t 4 , and tj+t^ty+t^ + t, units of mass. 

Also the Vayu atom ( bi-Tanmatrie system ) 
will contain t x +(t 1 +t a ), i.e. 2t x +t a units of 
mass ; the Tejas-atom ( tri-Tanmatric system ) will 
contain t x +(t, + t 3 ) + (t 1 + t a + t 3 ) i.e. 3fc 1 + 2t a + 
t 3 units j the Ap-atom ( tetra-Tanmatric system ) 
t x +(t l + t 8 )+(t 1 +t s +t 3 )+ (t a + 1 2 +t 3 + 1 4 ), i.e, 
4t x + 3t a + 2t 3 + t 4 units ; and the Earth-atom (penta- 

Tanm&tric system ), t 3 +(t 3 +t a )-)- +(t 3 +t a + 

t 3 +t 4 + t 3 ), i.e, fit,+4t 2 + 3t 3 +2t 4 +t 3 units. 

If t units of mass be added to the first Tanm&tra 
to form the atom of A'k&sa, the latter will contain 
t, +t units of mass. 
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In other words the numbers representing the 
mass-units (Tamas) in the different classes of atoms. 
( gross matter ) will form an ascending peries, viz. 
t x +t, 2t t + t 2 , 3tj +2t a +t 3) 4tj + 3t 2 + 2t 3 + 1 4> 
and 5t j -f- 4tg + 3t 3 + 2t 4 + 1 B . 

Now if a follower of the Sarikhya- Patan jala were 
asked to account for differences among Paramartus 
of the same Bhuta class, be would perhaps suppose 
t 2 to vary from < 1 to p lt t 2 from < 2 to t.. from 
<s to./ 8 3 , t 4 from < 4 to /3 4 and t B from < 6 to /5 S . 

Therefore the mass-units contained iu the VYtyu- 
atoms of the different possible Vayu substances 
would be represented by 2k j + 1 , 2 * 2 + 1 + 1 , 2k 3 + 

2 + t, 2 /Sj-f-t, in A. P. with unity as common 

difference, there being 2(/3, — <<^ + 1 possible Vayu 
substances. 

The mass-units contained in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, 3=t 3 +2 < 2 + < 3 , 3^ +2«t 2 + 

«C 3 + 1, 3/3 , + 2/3 2 + /5 3 , increasing in A. P. by 

unity as common difference, then being 3^ — «t..)+ 
2(fl a — < 2 )+(/3(t — < 3 )+!, Tejas substances possible. 

The mass- units contained in the Ap-atoms of 
the different possible Ap-substances would form 
the series 4,< 1 +3 * 2 + 2 < 3 +«< 4 , 4 <j* + 3 < s + 2* 3 + 

+1 40J+ 3/3 8 +2/3 3 +/8 4 , there being — 

<i) + 3(/3 2 — < a ) + 2(j8 3 — =< 3 ) + ( 0 4 --< 4 ) + l Ap-eub- 

stances possible. 
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The mass units contained in the Earth-atoms 
of the different possible Earth-substances would 
form the series in A. P., 5x x -f 2 + 3 < 3 +2* 4 -f < 5 , 

x +4< s + + 2 * 4 + x 5 4* 1, 5 / 3 l + 4 / 3 2 + 3 / 3 3 4 - 

2 / 3 4 + /3 5 , there being 5 (/ 3 x — < 1 ) + 4(/S s — < 2 ) + 3 
— ot 3 ) 4 - 2(£ 4 — * 4 ) + (0 5 — «t s ) + l Earth-substances 
possible. 

Size ( ). — As to size or vulume, the 

Sankhya accepts only two kinds,— the infiuitesimal, 
which is also without parts ( ^ ) and the 
non infinitesimal, which consists of parts — 

)• The latter varies from "the excessively 
small (the so-called Arcus. Tanmatras and Parama- 
wus) to the indefinitely great ( f^I.— e-ff — 

A'kasa ). 

The Gunas alone are infinitesimal, with the 
exception of those ubiquitous ones that evolve into 
A'basa-atoms and Mind-stuff ( and 

**nc*u) : — all the rest of the evolved products (whether 
subtile or gross matter) are non-infinitesimal. 

Vijminabhikshu notes that all the Guwas 
( Reals ) caunot be ubiquitous. If this were the 
case, that disturbance of equilibrium, that unequal 
aororresration with unequal stress and strain, with 
which cosmic evolutiou begins, would be im- 
possible. The Gu«as, which give rise to A'ka*a 
and Mind-stuff, must be held to be ubiquitous, 
»nd this will suffice for the ubiquity of Prakriti, 


8 
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( ^ tfa i 

fag*? *r ?^q^: i fa^*f 

Sutra 51, 

Pada III,) 

Chemical analysis and Synthesis — Elements and 
Compounds. 

What then is the equivalent in the Siinkhya- 
Patanjala of the distinction between a chemical 
element and a chemical compound, or is there 
none ? Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based on chemical analysis and chemi- 
cal synthesis ? These are questions of singular 
interest, the answer to which will disclose some new 
points of view from which the ancient Hindu 
thinkers approached the problems of chemical 
physics and physical chemistry. 

Aggregates ( ) may, in regard to their 

structure, be divided into two classes, (1) those 
of which the parts are in intimate union and fusion, 
being lost in the whole ( ) ; and (2) 

mechanical aggregates, or collocations of* distinct and 
independent parts ). 

A substance is an aggregate of the former kind, 
and may be divided into two classes, (1) the Bhutas 
and their ‘isomeric* modifications ajfl, and 

qpiftinc ) ; and (2) chemical compounds 
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). Chemical compounds again may be 
subdivided into two classes, (1) those composed 
o £ atoms of the same Bhuta class, i.e. of different 
isomeric modifications of the same Bhuta, and 
(2) those composed of atoms of different Bhuta 
classes. In the first case, there is contact between 
‘isomeric* atoms ( ), in the second 

case, between heterogeneous or ‘polymeric’ ? atoms 
( ). The first contact leads to inti- 
mate union ( ?|*t^ 

) : the 

isomeric atoms by a peculiar liberation of Energy 
( the action of similars on similars ) 

are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
) of the compound product. The 

second kind of contact ( that between unlike or 
‘polymeric* ? atoms of heterogeneous Bhutas ) begins 
with a liberation of Energy ( ww ), which breaks 
up each of the Bhuts»s, and taking particles 
(or atoms ) of one as nuclei or radicles groups 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhuta, that which serves to 
furnish the radicles, not necessarily that which 
is numerically or quantitatively predominant, 
gets the name of material cause ( )» 
and the others, which by their collocation cause 
the liberation of Energy ( wcti or fawr )„ 
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are called efficient causes (fafim qntnr) — 

nvDT gqmrfaar *mqrqrpin: qfaurflw^Tsj 

on Karika 16. The illus- 
tration given (viz. the Rasas as modifications of 
Ap, water, with Earth-accretions) show that this 
process applies not only to the Gunas, but also to 
the Bhiitas. ®P9T qfafi 

fwqm — ( jfteqT? on Karika 17 ). — asr *ifa ( a*# 
Jiftt *ifq) ^ 

on Sutra 112, Chap. Y ), 

«TJn?fis»DW% vjptrfa ?fs?S: q=^T qq^wjJiqi^ »nfw 

( fa*T*tf»D3— JiqqiWTW ). 

Aniruddha goes so far as to hold that both 
‘isomeric* and ‘polymeric’ (or ‘heterogenic’) com- 
binations are real cases of constitutive contact, 

( *nx*w^‘st?r, e.g. on Sutra 

113, Chap. Y.) Hut in the later Surikbya-Pfita njala 
the current teaching denied this — 

(Sutra 102, Chap Y), when notes— 

S^T'ntS*<itqT2151*f < f UK* 

But besides these transformations of substance 
( ) by ‘isomeric’ or ‘heterogenic* 

process, ceaseless changes go on in the characters, 
the modality, and the states of substances — changes 
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which are due to the unequal distribution of force 
(or of stress and strain,— pressure) among the 
Gmias, which are in themselves constant. ( *pli- 
»i 5«jT=rt?:a:, — gm sni 

^ai^ri% qgi ■t^ceT sfa *sft *rrar 

^ jjfafasjsr sfa 3 «u*it — arreww, 

Sutra 13, Tada III. ) 

“Even as the same figure *1* stands for a 
hundred in the place of hundred, for ten in the 
place of ten, and for a unit in the place of unit.”* 


* Th is conclusively proves that the decimal notation was 
familar to the Hindus when the Vyasa-Bhashya was written, 
i.e. centuries before the first appearance of the notation in 
the writings of the Arabs or the Greco-Syrian intermedia- 
ries. Vdchaspati, who comments on the Vydsa-Bhdshya, 
composed his Nyaya-Su ;hi-Nibandha in 
i.t. Samvat 898 or 8 12 A. I). This cannot be S'aka 898, 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, Vachaspati’s commen- 
tator Udayana. wrote the Laksha/^vali* in S'aka 906 — 

and Udayana, who wrote the Parhuddhi on the Tdtparyya- 
tikd of Vachaspati, could not have been a contemporary of 
the latter, as will also appear from the invocation to Saras- 
vatl in the opening lines of the Parisuddhi* Vachaspati 
then preceded Udayana by 142 years, and must have been 
himself preceded by the author of the Vy&sa-Bh4shya by a 
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Now the question is — in these mixed sub- 
stances does the fusion take place by Paranulttus 
or by larger masses (or lumps) f Now a Pararmvnu 
is defined to be the smallest portion of any sub- 
stance which exhibits the characteristic qualities of 
that substance, — in other words, it stands for the 
smallest homogeneous portion of any substance. 
It is not without parts and therefore not indivi- 
sible. It is subject to disintegration. In a Bhuta 
or its isomeric modification, the Paramtinu, the 
smallest homogeneous component particle, is un- 
mixed, and therefore corresponds to the atom of 
modern chemistry. In a mixed substance ( 

) whether it is an ‘isomeric' or a ‘polymeric’ 
compound, the qualities are due to the mixture, 
and therefore its Faram;i??u, the smallest homo- 
geneous particle posseting its characteristic 
qualities, must result from the mixture of the 
Parannmus (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 


longer interval still, for Vachaspati ascribes tlu* Bhasbya to 
Veda-Vydsa himself ( wfafl vim 

The internal evidence also points to the conclusion that the 
Bhishya cannot have been composed later than the sixth 
century, — cf. the quotations from Panchasikha, Vdrshagawya, 
and the Shasb£i-Tantra-S'&stra, without a single reference to 
I'^vara-KWahna— which is decisive. I may add that I 
remember to have come across passages of a similar import in 
Buddhist and other writings of a still earlier date. 
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m&nu of a mixed substance therefore corresponds 
to what we now call molecule. ( ^qqiqqsSsrr 
wn^fcfcf— sqmvrw I f% ^Sl- 

ilTOW ^qq?qq4^q?;?{Tqi: — — nWTOTClt — 

Sutra 52, Pada III. — iJT*nf*('UcJT fawfanq* I ^faftqT*U*r. 

^q^T*uft^Tfesqq^TT^ qf^5?nftiTT^qqfqqiTw*ir««t^^q I 
fw^,— qq^VTtsr, Sutra 88, Chap. V.) — That the 
Paramanus form molecules ( ^pnqr ) in forming 
substances, is acknowledged by the Sankhyas as will 
appear from GaucZapuda, — flsu ^jqiqiq5*JW. I 

( *fteqi^, on Karikii 12). Even the Vaiseshikas, with 
their prejudice against ‘polymeric* or ‘heterogenic* 
combination, acknowledge that in ‘polymeric* com- 
pounds the different Bhuta substances unite by their 
Paramfmus (or atoms), though they rigidly insist 
that in such cases only one atom should be regarded 
as the ‘radicle’ ( sqTqi*T or ) and the 

others as co-efficient causes ( — ^rq^^qr ), 

e g. qsi^qi^— qq 5 ^35 

(*raw- 

WSflUn — where S'ridbara notes qif^qi ^q^*wqn: 

and tJdayana ?T5?€i»it <wnwit qifwiwf***! 

faqfam ) i 
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It is only in the mediaeval Sankhya-Patanjala 
that under the influence of the Ny&ya-Vaiseshika 
doctrine a radical difference was conceived to exist 
between the structure (or constitution) of a molecule 
composed of ‘isomeric* atoms, and that of one com- 
posed of heterogeneous (or ‘polymeric’?) atoms. 
In the former case, there was believed to take place 

intimate union ( w \ in the latter case, only a group- 
ing of comparatively free or loosely attached atoms 
round a radicle atom ( ), with liberation of 

Energy ( — or and the setting up 

of unequal stress and strain ( ). 

At the same time, it was of course admitted that this 
distinction does not apply to the forms of subtile 

matter ( Tanmatra — ) which could unite in inti- 
mate fusion, whether homogeneous or heterogeneous. 
For example, the subtile body ( ) which is 

supposed to be the seat or vehicle of the conscious 
principle is acknowledged by Vijnana-bhikshu to be 
penta-Bhautic ( ) ; in other words, all the 

five Tanmatras serve as material causes, though the 
gross body ( the animal organism ) is stated to be 
only a ‘polymeric* compound with the Earth-Bbuta 
as radicle or base. ^ ^ t 

ftnpTfawm nftxn ( Sutras 
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11 and 12, Chap. lll.—^rofW 

fa (ibid. Sutra 19, Chap. III.) 

But in the original Sankhva-Pataiijala it ap- 
pears that the production of* a new substance by 

mixture of unlike Bhiitas ( ) was con* 

ceded as freely as in the Vedanta, and was conceived 
as nowise differing from the formation of a com- 
pound of atoms of the same Bhuta class. The 
Sankhya analysis of all change into transformations 
of Energy due to collocations of unchanging GuTias, 
in other words, the prevailing chemico* physical ( or 
physical ) point of view, naturally recognises no dis- 
tinction between collocations of ‘isomeric’ and those of 
heterogeneous (or ‘polymeric’ atoms At bottom 
they are all collocations of the Gutt&s. Even Vijuana- 
bhikshu who, as one of the latest expounders of the 
Sankhya-Piitafijala, has been most affected by the 

Vaiseshika prejudice against ‘polymeiic combination 
( ) urges that the qualities of a compound 

substance are not necessarily the result of similar 
qualities in the component elements. 

xfa g ftw. I ) 

Elsewhere he explains that far from ;he vital acti- 
vity being independent it is originated and main- 
tained by the combined operation or fusion of the 
different sensory and motor reflexes of the living 
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organism, and notes that the united operation of 
mixed (or miscellaneous) causes, where there is a fit 
collocation of matter, offers no difficulty to a follower 

of the Sank hya-Patari jala : — ( 

qsn?!, *rf?r vw 

wrqqf *uf%— Sutra 32, Chap. II). In the 
middle of the ninth century, we find Vachaspati 
instancing some ‘heterogenic* or ‘polymeric* composi- 
tions as typical examples of evolutionary change 
( qfawr ) and unhesitatingly accepting the substan- 
tive character of the products. In the Kaumudi he 
describes the various acids and juices of fruits as 
modifications of the same original water in the pre- 
sence of different kinds of earthy accretions, The 

process is peculiar. The water particle (or atom) 
serves as a radicle or centre of a system, and the diffe- 
rent kinds of the Earth-Bhuta centering round this 
as a nucleus become the seat of forces, which bring 
in the development of new energies (and new quali- 
ties, e.y. tastes) in the water. 3^1 

qfaUWft Tarawa I xfa 

mroqfirH ( on Karika 16). Vachaspati also 
points out that different substances may be 
transformed into one and the same substance ( e . g . 
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the production of salt by the cow, the horse, the 
buffalo and the elephant, thrown into the salt factory 
of Sambara in Rajputana or of the flame of a 
candle by the combination of wick, oil and fire. 
(gfVqn^W -&e: i 

gf«£srwrr«it ^ nfta sfe i — on sqrevra, Pada 
IV. Sutra 14.) 

Earlier still, i.e., not later than the sixth century, 
the Vjasa-Bhasbya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com- 
pounds of water and earth substances, in the shape 
of saps, acids and juices, aie found in plants in 
their different parts ( 

). In other words, bi-Bhautic compounds 
are here placed in the same category as ‘isomeric' 
compounds of substances of the same Bhuta class, 
for here the particles of both the Bhutas are 
regarded as forming the matter (material cause — 
of the smallest homogeneous portions of 
the compound substances. 

N.B.— Vtichaspati naturally interprets this to 
mean separate modifications of the two Bhutas. 
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The view of the earlier Sankhyas that atoms of 
different Bhutas may chemically combine to form 
molecules of compound substances as much as atoms 
of different modes of the same Bhxita comes out 
clearly in Utpala’s brief reference to the Sankhya 
system in his commentary on Varahamihira 's Vrihat 
Sa^hita. ( w: i 

sidftwt srffcrfaj i sm: spCKifo 

Utpala, Chap, i, S^loka 7 ). 

Chemistry in the medical schools of ancient 
India : — As a matter of fact, long* before the fifth 
century, probably as early as the first century A. d., 
the prevailing schools of medicine and surgery which 
were based on the S'dukbya teaching with a metho- 
dology derived from the Nyaya-Vaiseshika doctrine 
( cf. Charaka, S'arirasthana, Chap. I, Vimanasthana, 
Chap. VIII — also Susruta, Slimasthana, Chap. 1) 
had founded an elaborate theory of inorganic and 
organic compounds, which equally admitted iso- 
Bhautic and hetero Bhautic combinations. Like the 
Vedantists, Charaka held that each of the gross 
Bhutas (Mahabhutas) is a peculiar ultra-chemical 
compound of five original subtile Bhutas. In this 
sense, every substance is penta Bhautic, but for 
purposes of chemical analysis and synthesis, i. e . 
considered with reference to the Mababhutas, all 
substances in their chemical constitution, belong to 
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one or other of the following classes : Mono- 
Bhautic, bi-Bhautic, tri-Bhautic, tetra-Bhautic, and 
penta-Bhautic. Compounds of different Bhutas, 
again, may combine to form more complex substan- 
ces, and these in their turn, higher compounds still, 
and so on in progressive transformation, as is more 
specially the case with organic substances and 
products. 

Physical characters of the Bhutas : — The pre- 
vailing physical characters of the different Bhutas 
and their isomeric modes are enumerated as follows. 

Earth-substances — Heavy, rough, hard, inert, 

dense, opaque, exciting 
the sense of smell. 

Ap-substances — Liquid, viscous, cold, soft, 
slippery, fluid, exciting the 
sense of taste. 

Tejas-substances — Hot, penetrative, subtle, light, 
dry, clear, rarefied, and 
luminous. 

Vfivu-substances— Light, cold, dry, transparent, 
rare-fled, impingent. 

A^kasa-substances — Imponderable ( or light ), 

rarefitd, elastic, capable of 
sound ( vibrations ). 

' strata 
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I *n^Tsnw- 

| — Charaka, S anrasthana, Chap. 26 $ compare 
Susruta, Sutrasthana, Chap. 41 ). 

Charaka points out that the primary qualities 
or specific physical characters of the five Bhutas 
are tactile qualities, i. e . sensible to touch, e. g. 
hardness ( or roughness ) for Farth, liquidity ( or 
yielding to pressure ) for Ap, impelling or moving 
force ( pressure ) for Vayu, heat for Tejas, and 
Vacuum ( non-resistance, penetrability ) for A^kasa. 

S'? I 

Charaka-S anrasthana, Chap. I. ) 

( cf. the elaborate enumeration of physical charac- 
ters quoted in Vijfnina-bhikshu, Yoga-Vartika, 
Sutra 42, Pada I also Varavara’s commentary 
on Tattva-traya Achit-prakarana ). 

The Maha-Bhutas — mechanical mixtures : — 
Susruta notes that each of the gross Bhutas (Maha- 
bhutas) is found mixed up with the other Bhutas - y 
—e. g ., the Mahabhuta A'kasa i3 the receptacle ( or 
vehicle ) of air, heat-and- light, and water vapour ; 
the Mahdbhuta V&yu, of water-vapour, light-and 
heat, and even fine particles of Earth held in 
suspension $ the Mahdbhuta Tejas, of earth-parti- 
cles in the shape of smoke, and also water-vapour. 
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ftfhrn— Su«ruta, Sarira- 
st.hana, Chap. I. ) ^ i *uqu$ q*?r- 

<?^«l-ntSTfa I 3T*ft I aj*fa ^cnfwqqi | 

^mf^N 3sifa I qr^s^fa i — Dalva^a on 

Susruta, loe. eit.) 

Mono-Bhautic Earth-substances : — Charaka and 
Susruta regard the following as Earth-substances — 
Gold, the five Lohas ( silver, copper, lead iron and 
tin) and their ‘rust’, arsenic, orpiment, various 
mineral earths and salts, sand, precious stones, 

( Charaka, Sutrasthana, Chap. I. Cf. also Susruta, 
Sutrasthana, Chap. I— qTfaqi: 
fst <T*?7tqrqT^T^5?: i s’S qrf^q^qi^tfqfqft 

- Dalvawa on Susruta, loc. eit.) 

The salts include common salt, saltpetre, etc. 
Susruta mentions, the alkalis, borax, natron, 

Yavakshara ( carbonate of potash etc. The Audbhida 
salt, an inflorescence of the soil, stands for reh ( 
qttnsn’s u^riti^fau: ). 

Of these Earth-substances, some were known 
to be compounds, e. g. the chemical salts of the 
metals, collyrium etc. Susruta describes the pre- 
paration of the metallic salts. The leaves of the 
inetals were pasted over with the salts, and then 
roasted ( «ss®ifn ) ( Chikits&sthana, Chap. 10 ). 
These metallic salts are therefore mono-Bhautic 
Earth-compounds. Susruta also gives the preparation 
of mild and caustic alkalis, (Sutrasthana, Chap. 11. 
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Origin of precious stones : — Some hazarded the 
guess that the precious stones are rocks (or earths ) 
metamorphosed by natural process in the course 
of ages ( Varahamihira — unwreranii Sifaq 
^mq—Utpala notes, — mi ’flu'll ). 

Ap-substances, simple and compound : — 

Susruta, following Charaka, enumerates various 
classes of Ap substances ( J as follows : — 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fats, honeys, molasses, alco- 
holic liquors, urines etc. 

Pure Ap ( Mahabhuta ) is tasteless and the 
six tastes are developed when the Mahabhuta 
Ap enters into combination, mechanical or chemi- 
cal, with other Mahabhutas. Susruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt, — where predominantly watery, 
the resulting taste is sw T eet, — where the Earth 
particles are mixed up with Tejas, the water tastes 
pungent or bitter etc. Such is the case with mecha- 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub- 
stances with Mahabhuta Ap predominating in 
their composition taste sweet ; with Mahabhutas 
Earth and Tejas predominating, acid ; with Maba- 
bhutas Ap and Tejas predominating, salt ; with 
Mah&bhutas Vayu and Tejas predominating, pun* 
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gent ; with Mahabhutas Vayu and A'kasa predo- 
minating, bitter ; and with Mahabhutas Vayu and 
Earth predominating, astringent (Charaka, Sutra- 
sthana, Chap, 26, — cf. Susruta, Sutrasthana, 
Chap. 42). 

In fact with the exception of Susruta's waters 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products 
and, as such, penta-Bhautic, i. e . compounded of ail 
the five Mahabhutas, and the particular 'taste* 
which is developed depends on the relative pro- 
portion of the Mahabhutas, and the predominance 
e£ one or more of them in the penta-Bhautic com- 
pound in question. 

Qualities of Compounds. — The isomeric modes 
of each Mah&bhufca have specific colours, tastes 
etc. due to their structure, i.e. the arrangement 
of their atoms, and the physico-chemical charac- 
ters of compounds whether of the same or of 
different Mahabhutas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms ( textures ) 
and colours of organic substances, whether vege- 
table or animal, are derived in the same way. 

Susruta ignores Charaka’s distinction between 
Mahdbhutd and subtile Bbuta, and views every 
9 
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substance as in reality penta-Bhautic and it is 
only the relative predominance of a particular 
Bhuta or Bhiitas in any substance that deter- 
mines its class. ( 
ssnfafrs fa; i vraftr 

%m' %<i w&i' xi ^T^nsflsifaftt I Susruta, Sutras- 

thana Chap. 41) 

The extant Charaka and Susruta— Succession of 
medical authorities 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Dridhabala of the genuine Charaka Sa??ihita 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A'treya 
Punarvasu as distinguished from Krishnatreya and 
Bhikshu A'treya, also well-known medical autho- 
rities. The extant Susruta is a redaction by 
N&garjuna of an original work ( Vriddha Susruta ) 
by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta is almost certain. 
N&g&rjuna was probably earlier than Dridhabala. 
At any rate, Dndhabala imported into Charaka 
much of the surgical knowledge which had till then 
been the traditional heritage of the Susruta school. 
And in the matter of the surgical treatment of cer- 
tain diseases, the genuine Dridhabala is often as 
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advanced as Susruta's redactor himself. The latter 
was probably identical with the alchemist Nagarjuna 
( Siddha Nagarjuna ), the metallurgist Nagarjuna 
( author of a treatise on metallurgy, Lohas'astra ), 
and the Buddhist Nagarjuna, author of the Madhya- 
mika-sutravritti. Charaka and Susruta continued 
to receive additions after Dridhabala and Nagar- 
juna, and even after Vagbhata, but the whole of the 
extant Charaka is probably much earlier than the 
commentator Chakrapawi, and the whole of the 
extant Susruta earlier than Dalvana, the commenta- 
tor, and Madhava, the auther of Rugvinischaya. 
The extracts in Viigbha^a make it certain that the 
passages I have quoted or shall quote from the 
Sutrasthana and S'arirasthana of Charaka and Sus- 
ruta cannot be later than the sixth century of the 
Christian era. 

» 

Preparation of Chemical Compounds. — The 
knowledge of chemical compounds and of their 
preparation continued to make progress in the 
Charaka and Susruta Schools. The great metal- 
lurgist, Patanjali, in his treatise on Metallurgy 
( ) gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal- 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patafijali who 
discovered the use of the mixtures called Vidas. 
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which contained aqua regia or other mineral acids 
in potentia. Unfortunately Patanjali's magnum 
opus appears to have been lost, but extracts from 
it are frequently found in mediaeval works on 
Medicine and Rasayana, which leave no doubt 
as to its remarkable scientific value. The metal- 
lurgist Nagarjuna advanced the knowledge of 
chemical compounds by his preparations of mer- 
cury. The Harshacharita, in the seventh cen- 
tury, relates a fable concerning this Nagarjuna, 
and speaks of him as a friend and contemporary of 
Satavahana. The relative priority ol Patanjali and 
Nagarjuna is a vexed question in the history of 
metallurgy. That Nagarjuna’s Lohasastra was earlier 
than the final redaction of Patanjali will appear 
from the following circumstances : — (1) Chakradatta 
in his summary of Nagarjuua mentions that the 
chemical process of testing pure iron must be repea- 
ted twice before it can be regarded as decisive, where 
as S'ivadasa Sen's extract from Patanjali shows that 
the latter directed the process to be repeated seven 
times ; (2) Patanjali in the Abhraka-vidbi (mica 
operation) adds mercury, which in this particular 
operation is wanting in Nagarjuna’s recipe (cf. 
Chakradatta, and Patanjali as reported in the 
Yogoratnakara-sa much chaya ) ; and (3) Nagarjuna 
is quoted in the earlier compilations, Patanjali in the 
later. 

Early in the sixth century, Varahamihira in the 
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Vrihat Samhit& gives several preparations of 
cements or powders called Vajra-lepa “cements 
strong as the thunderbolt and there was ample 
iise for these in the temple architecture of the 
Buddhist period, the remains of which bear 
testimony to the adamantine strength of these 
metal or rock cements. ( 
sfiroil 5*^3 i Chapter 56, 

Ibid . ). Varahamihira also alludes to the experts 

in machinery *rarei:) and the professional 

experts in the composition of dyes and cosmetics 
Ch. 16, also Ch. 15). 1 would also 

refer to the interesting Chapter on Perfumery 
(Ch. 76) where Varahamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions of cer- 
tain ground essences used in their preparation, 
and determines by the mathematical calculus 
of combination ( *St**mT* ) the number of 
variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
secured to her an easy and universally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports : — ( 1 ) the preparation of 
fast dyes for textile fabrics by the treatment of 
natural dyes like MairjisbfAa with alum 
Tmfaifl) and other chemical ( e. g. sulphate of iron ) 
also cow-dung (cf. the ‘‘cowdung substitute”, 
itoscoe) ; (2) the extraction of the principle of 
indigotin from the indigo plant by a process which 
however crude is essentially an anticipation of 
modern chemical methods 5 and (3) the tempering of 
steel in a manner worthy of advanced metallurgy, 
a process to which the mediaval world owed its 
Damascus swords. It was this applied chemistry 
much more than handicraf t skill which gave India 
her premier position in the middle ages and earlier 
( indeed from Pliny to Tavernier ) in exports and 
manufactures - y for in handicraft skill as in design 
and workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
J apan. 

The Vasavadatta and the Dasakumara Charita 
in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury ( 
fw w ; a chemical powder, 

the inhalation of which would bring on deep sleep 
or stupor ; a chemically 

prepared stick or wick for producing light without 
fire ( ; and a powder which 
like anaesthetic drugs or curare, paralyses 
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sensory and motor organs ( 

— wm'fii— *W. ). Vrinda 
( circa 950 a. d. ) notices the preparation of sul- 
phide of mercury Oc*re?ra*&) composed of one 
part of sulphur, and half its weight of mer- 
cury ; and also of cuprous sulphide (q4fecrm\ 
Chakrapani ( circa 1050 d. ) mentions the pre- 
paration of the black sulphide of mercury, “by 
taking equal parts of mercury and sulphur”. 

The Ra®amava ( circa 1200 a. d. ) notices the 
colours of metallic flames , probably after Patanjali ; 
e. g. copper gives blue flame ; tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasamava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuchchaya divides the mi- 
neral kingdom ( Earth-substances, simple and 
compound ) into the following classes : — (1) 

The eight Rasas, mica, pyrites, bitumen, blue vitriol, 
calamine, etc. (2) The eight Uparasas 
( useful in operations of mercury ), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight Sadharana Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stone, pearl, etc. (4) The metals. 
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gold, silver, iron, copper, lead, tin, and the alloys— 
brass and bell-metal. Other Earth- substances are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol. I, pp. 32-98 ). 

Chemical compositions and decompositions — 
metallurgic processes. — In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 

sublimation, steaming, fixation, etc. ( 

W.RT**, araqrif*, #3*, WJ* etc. ) eg. the pre- 
paration of perchloride of mercury by taking 
common salt and mercury ( 

'ifwrmx: ) ; of sulphide of mercury 
( ) by taking sulphur and mercury $ of 

Sindura from lead ( — Amara- 

kosha sixth century a. d. ) ; — of the medicinal com- 
pounds, Svama-sindura and Rasasindura, with mer- 
cury, sulphur and gold, where gold may have been 
fancied to influence the resulting compound in some 
mysterious way, either as a ‘dynamic’ or as a 
catalytic ; — also the extraction by chemical de- 
composition of mercury from sulphide of mercury 
( vide ) ; of copper from 

sulphate of copper ( gsi, ) by heating this 
substance with one-fourth of its weight of borax 
{ Rasaratna-samuchchya,— cf. Bhavaprakdsa, gat" 
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g graVr^ig fhrfeg g?*fg) ; of zinc ( wm, 

atgg ) from calamine ( Kgqf — Rasamava ) ; of copper 
from pyrites ( grfaqr, fwa, etc.— Rasamava, (though 

the golden pyrites were supposed to be a semi-metal 
of gold, containing some gold along with the 
essence of copper ) — the purifications of mercury by 
repeated distillation from lead and tin with which 
it was wont to be adulterated in the market. The 
various metallurgic processes described are— extrac- 
tion, purification, killing (formation of oxides, chlorides 
and oxy-chlorides for the most part ), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam- 
ing, melting casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures (*n:qTgi — 

jpargqrsi — and ^qrq> ),— methods which, if often 
crude, especially from the absence of independent 
and isolated mineral acids, were yet in several 
instances remarkably simple and effective, and which, 
after all by the use of various Vidas potentially 
containing mineral acids aqua regia, sulphuric acid, 
hydrochloric acid, etc.) virtually accomplished the 
practical ends kept in view. To these were added 
several special processes for mercury ( e. g. fixation ), 
bringing up the number of mercurial operations to 
nineteen. 
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It may be noted that the mixtures called Vidas, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but — what is of fundamental importance — for pur- 
poses of chemical decomposition of metallic salts, 
etc, and the extraction and purification of metals. 

Organic Compounds,— Organic Compounds are 
either vegetable or animal substances ( 

?jcT ). The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of plants 
are vegetable compounds ( H* ). Honey 

milk, curd, butter, fat, bile, urine, and other excreta, 
together with the organs and tissues of animals, 
are animal substances. Charaka notices vegetable 
as well as animal oils. The viscous (oily) substances 
are classed under four heads — butters, oils, fats, and 
marrows ( tot to: ). Salt may 

be either mineral or vegetable salt. 

Susruta divides poisons into two classes —Vege- 
table and animal, but several poison^ expressly 
termed mineral poisons ( ^TgfTO ) are included in 
the first class. 

All organic substances, whether animal or 
vegatable, are penta-Bhautic, being compounded 
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of greater or less proportions of the five Maha- 
bhufcas. 

Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
stances, viz. four, composing the Sperm-cell which 
comes from the male ; four composing the germ- 
cell which comes from the female ; four added by 
the transformation of the nutritive material^ and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ-cell, it is not clear whether in Cbaraka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether their 
constituent elements are inorganic penta-Bhautic 
compounds. 

The tissues that appear in the course of deve- 
lopments of the foetus are further transformations 
( higher compounds ) of these foetal substances. 
All the component substances of the body are penta- 
Bhautic compounds, though sometimes they are 
assigned to the particular Bhutas which predominate 
in their composition, e.g. bile to Tejas, lymph, chyle, 
blood, fat, urine, sweat and other secretions to Ap, 
and skin, flesh, bones, nails, hair, etc. to Earth. 
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TOrwifa ^ efe seq. Charaka, 

S'arirasthaaa, Chap. II. vide also Charaka, 
S'arirasthana, Chap, VII. cf. Gaiigadhara’s 
Jalpakalpataru. fa 3 *? rjtftg qx 

■fw*ron«- i wmqqv qimi: sifUrcni^fa- 

i srttt g \ 

Cf. Charaka S anrasthana, Chap. IV. irwm^sfir 

wajpftwrcr: i ) 

Foetal Development ( after Susruta ). The ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal ( SHcem: ), then follow the 
several tissues ( ), the flesh, the vascular tissue, 

the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels, — tissues which are regarded by 
some as modifications of the original dermal layers 
of the ovum (cf. the layers of the blastoderm and 
their relation to the tissues in Embryology). The 
tissues are supposed to be developed successively, 
one out of another, by chemical action or metabolism 
( tnra ), e . g. chyle is transformed into blood, blood 
into flesh, flesh into fat, fat into bone, bone into 
narrow, marrow into sperm-cell. The organs are 
next formed out of the tissues. The liver, gall- 
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bladder ( aftw ), spleen and lungs are referred to 
the blood ; the intestines to the blood, lymph and 
bile ; the kidneys to the blood and fat ; the testicles 
to the blood, lymph and fat ; the heart to the 
blood and lymph ; and the tongue to the lymph, 

blood and flesh. Vayu, with the accompaniment of 
animal heat, impels the ‘eurrents’ in the 

system ; Vayu acting on the flesh gives rise to 
the muscles, and it is Vayu again, which, with the 
essence of fat ( or marrow ), produces the nerves, 
arteries and tendons. ( nqj ^ 

i— -snar: rg-afa qn qarefa I 
qqrf% faswiitf i aiqt mrt qfauTr i 

fgutui I Safal I I q^ft 

qCfiwT i q«t fq^mi i qqrft i— 

[ — et seq Susruta, S aiirasthana, Chap. IV. — 

*sr3*i nfit qlqr^?; ronq?* i 3<St 

m qw. I Sutrastbana, Chap. XIV.) 

The following parts ( tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell of the male parent ; hair, nails, teeth, 
bones, nerves, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substances derived from the mother,— skin, blood 
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flesh, fat, the heart, liver and spleen, kidneys. 
6tomach, intestines, etc. ( Cliaraka, Sarirasthana, 

Chapter III. sufir fq’ganf*! fw?x: 

faftl fq<?SlTfst I UTf*X *3=3*? *?i<?5ilf*t 5ITf®l 1 m 

*m?fx: ***m: wxqfa— uswr sx*r ^ 

T?U ^ ■q ft^T ^ V sflqniT*i ^ *XT*U*Rg ?fft 

*TT55XTf*X l) 

Chemistry of Digestion — The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com- 
pounds, Ap-compounds, Tejas-compounds, Vayu- 
compeunds and A'kasa-compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas-eompounds give the animal heat 
( or the metabolic heat ), the Vayu-compounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A'kasa-compounds contri- 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro carbons ( heat-producing ) and the 
Vayu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds are the watery parts of food 
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and drink. The flesh, for example, is a tissue com- 
posed principally of the Earth-compounds, the fat 
of the Earth and Ap compounds, the bones of Earth 
Vayu and Tejas compounds. The Tejas compounds 
predominate in the composition of the blood. For 
purposes of digestion it is stated that different 
operations of the metabolic heat (perhaps different 
digestive fluids are also meant) are required to 
digest the different substances in the food. 

The course of metabolism is described as 
follows The entire alimentary canal is called 
Mahasrotas (the great channel). 

The food goes down the gullet by the action of 
the biomotor force, the Prttna-Vayu. 

In the stomach ( *unroa ) the food becomes 
mixed up first with a gelatinous mucus ) 

which has a saccharine taste, and then gets aci- 
dulated by the further chemical action of a diges- 
tive juice ( »m: ) — evidently the gastic 

juice is meant. Then the biomotor force, the 
Samana Vayu, begins to act and drives down the 
chyle by means of the Grahawi NacZf to the Pitfci- 
saya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
). In these, the bile ( or rather the 
digestive substance in the bile as opposed to the 
colouring element ) acts on the chyme, and con- 
verts the latter into chyle ( ), which has at first 
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a Katu taste ( pungency ). This chyle contains 
in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-compounds, beat-producing Tejas-compounds, 
force-producing Vayu compounds, and lastly, finer 
etheric constituents which serve as the vehicle of 
consciousness. The essence of chyle ( ) from 

the small intestines is driven by the biomotor 
force, the Prana Vayu, along a Dhamani trunk 
( cf. the thoracic duct ) first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver ( and the spleen ), and in the liver, the colour- 
ing substance in the bile acts on the essence of 
ehlye, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle ( ^Isrvrro ) 
proceeds along the Dhamanis, being driven 
by the biomotor force, the Vyana Vayu, all over 
the body. 

When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force) and Mamsagni ( the flesh-forming metabolio 
heat ), forms the flesh tissue, the Earth-compound 
of the food substance especially contributing to 
this tissue. Of the flesh tissue thus formed, the 
grosser part goes to feed or replenish the flesh tissue 
all over the body. The finer essence of flesh in the 
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blood in the chyle, acted on again by Vayu (biomotor 
current) and the fat-forming metabolic heat 
in the menstruum of lymjh ( ^ ), receives 

viscosity and whiteness, and produces the fatty 
tissue, the Earth-compounds and Ap-compounds 

of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh in the blood 
in the chyle, acted on by Vavu (biomotor current) 
and the marrow-formiug metabolic heat, in the 

menstruum of lymph ( ), becomes hard 

( or crystalline ), and forms bone, the Earth, 
Vayu and Tejas compounds contributing principally 
to the product. The essence of the fat fills the 
liullow channels of the bones, and acted on again 
by biomotor Vayu and metabolic heat, becomes 
transformed into the marrow. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pair of Dhamanis ( ducts ) 

( C ), lodged in its receptacles ( ) 

and discharged by means of another pair of ducts 
( ^ ), The semen, or rather all the 

elements in their finer essence, give off Ojas, which 
returns to the heart, the receptacle of chyle and 
blofed, and again floods the body, and sustains 
the tissues, thus completing the wheel (or self-return* 

10 



146 


HINDU CHEMISTRY 


ing circle ) of metabolism ( Cf. 

Charaka and Vagbhafa ). 

It is to be noted that, throughout, the fluid 
in the chyle ( or blood ) acts as the menstruum, 
though occasionally the lymph, which is itself a 
derivative from the chyle is added as in the case 
of the fatty tissue and the marrow $ and that each 
preceding element or constituent of the body ( — 

) takes up the proper organic com- 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 
compounds and recombines, but the operations and 
even the vehicles perhaps of this heat are different. 
For example, these heat-corpuscles in the biliary 
ducts produce the bile, but the bile secretion is 
supposed to contain two distinct substances, (1) a 
digestive fluid in the duodenum ( fqwTsm ) which acts 
on the chyme to produce the chyle, ( 

; and (2) a colouring bile substance in the 
liver which adds a red pigment to the chyle and 

transforms it into blood ( fq^ ). Beside?, 

there are three other biles, of which the acque- 
ous humour in the eye is supposed to be one 

{ *lT^rafqTr^ ) helping in the formation of visual 

images ( ). This is the view of Dhanvan~ 
tari and his school, but A'treya holds there is no 
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evidence that the bile really performs the first (diges- 
tive) function, for this can be accounted for by the 
animal heat arising from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism 
and the successive transformations of the chyle 

( feP*T 

'Sfm: — Chakrapa/m, Bhanumati, Sutrasthana, Chap. 
14, S'loka 10 ; also his commentary on Charaka, 
Sutrasthana, Chap. 28), but my account is based 
upon the second hypothesis which has the prefe- 
rence of Ckakrapa/m ( ). It may be added 

as a cariosity that each element of the body ( >*ig ) 
under the metabolic heat is supposed to give off 

a finer essence ( ) which serves as the 

material of the next succeeding element, and a 
dross ( ), which forms some of the excreta 

iu the body (including the nails, the hair, etc* ), 
besides retaining . its own substance (the gross or 
main part) .which is driven along by the Vayus 
(biomotor or vital currents) or by the Srotas 
to its destination in the body. Some idea of circu- 
lation appears to have been entertained, for the 
heart which receives and then sends down the chyle 
through the Dhamanis gets it back transformed 
into blood, and the Ojas also proceeds from the 
heart and returns to it along with the chyle and 

blood. (Cf. Viigbhata— at: Tgw; firos Wff tite 
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) i qq^arof qiqiT: qmqVfqq?: i faqaf: 
q^gqi qiqaigqi^ *qT*rf«q®§g l Susruta, Sdtrastbdna, 
Chap. 46. Cf. also fqqgqqqqTqr«qt sfqqitftrq *TTqn: i 
*mf a^q a?5«l' 8*1 fqqg<ftia?n Ibid., Chap. 41. 
affon«tnf aataan: q^qnqr: i 4 qnmgqim qrq 

qua qTfaqxft^ q-q^g i uqiqi 3 ■* qwr ajq* 

qgan qift'qi: qifa'qiSjq iqi: iqta tqaig 1 
qfqftwT gqiT qw g qifCqr: 1 $gqjqf qqqT% 

qfasqfsi^jrei^ I Charaka, quoted by Dalvana. qng!t 
qa^qq'aa* qgftjjgqktg, ^hjci qjqi ar?i fqgmg»aat 
q«: 1 qignt qqj*tm*r qqqftnMtqjt 1 q«l fqTwr >tm 

aT q»^n qftqftfr'gi 1 qiqqiimgi’aiqaT aqqt qisfa»ftu 8 1 

q^lfaqiaqqqr qwva*^ qeu 1 gwamias^ w qr 
faqi'a qq<qq: l qqqsjaan 5*q*nqqq fqg'qfq |...qqqi 
q* fqq=g qiqqfi^' gTfv<q I ?iqqTg-qqi<ft*ng\$«iT- 
«qsiiqq»i i...^ql^qr»it q^aiqwnmat ag^ 1 faqlaw 
q^aftq <€t qmsre^fq 1 aiufqasiqT gw x% qtq- 
<qq^tq I ^qqjqi q qqifqar qtfl qrwfq^gq^, r«JKat 
HTKt aflsil q ftsfasnafl I gfasasgfqsn^qt STiq: 
^Tqfqmn: i aaqsi qq^qqi aiTatsfga qqt q«JT*i 1 w^tfa 
qq q\fq£iq^jt q^ qaYw. i 3 qqi qifq g?a*T €qt 
qwjrr am: wq: 1 qwPHW'qq a: vs* tfqia?t qq: i 
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Charaka — DricZ/iabala Samhita, quoted by Arcma in 
his commentary ou Yagbhaia. 

HRtrgsrt ?f?jr ira»i ^ swifti 

TTOT’I-«^!7( T!T!W?3?)' Tlfisgvfji <3 | 

T?S ^ TWg*I%5! ^tfi*ltw’ l r *l?r‘ | THWT3RI 

JTWUsmsqfa, V3 3T33fu i (Chakra- 

datta, Bhanumati). This passage shows that 
the ‘venous blood’ was conceived to be chyle- 
essence mixed with blood, and that the circulation 

©f the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood ( 

»?i3mfa ). This will be abundantly clear from the 
following account of the course of the chyle and the 
blood : — 

?ra: v-T*ft w^ct: i ^jsi: qvjra... 

<k?t. wm: irfvft ^sfhTriTV) siffarorerer 

Tawr wtiV Jiar ^*r v? fafadt wtfhi 

»ro: nm’VKWuicTt ftmfa i ?t?t: 'ht^hk- 

w»ft t 1 *n*fl ksi- 

«i<an fafl*! vftxiww Kn 

ifait s^ifh 1 

wr. wt wr: ajin^nt * font fircrfw 

stfttrwunfa fltstfa t et seq. 
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This finer essence of chyle which nourishes the 
flesh must also be carried in the blood, on the 
‘irrigation channel 5 hypothesis ( ). (For 
diagrams of the central circulation and the sym- 
pathetico-spinal nervous system, vide my Paper on 
Hindu Anatomy and Physiology. The mechanism 
of life and the inheritance of specific and other con- 

genii il characters are also dealt with in the same 
paper). 

Formation of molecular qualities in chemical 
compounds : — The Charaka school, which, we have 
seen, was an offshoot of the Parikhya (cf. Charaka, 
Vimanasthana, Chap. 8, HTfesi: 

) supplemented the above 
account of inorganic and organic compounds with 
a characteristically Sankhya explanation of the 

formation of molecular qualities by chemical 
combination. In Charaka's view, the colours, 
tastes, etc. of the molecules of chemical com- 
pounds result from the collocation in unequal 
proportion and unstable equilibrium of the 
different forces latent in the atoms ( Paramartus ) 

themselves. ( 
faifaT: I Charaka.) 



HINDU CHEMISTRY 


151 


Chemistry of colours. — As an interesting exam- 
ple of the way in which a follower of Charaka 
would account for the colours of chemical com- 
pounds, I may note the explanation given by 
the late Gangadhara Kaviraja Kaviratna in the 
Jalpakalpataru, a commentary on the Charaka- 
Samhita, published at Calcutta in 1869, premising 
that the Kaviraja’s view is pure and genuine 
Charaka doctrine. Gangadhara begins with a simple 
statement. The qualities of the atom, he writes, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the result of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies When, for example, the five 
Bhutas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to 
produce red, white and black respectively, but 
in the body (compound substance ) the jellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
the molecule forms a fresh collocation, redistributes 
the Mass and Energy , and sets up new forces in 
the system which coming into play modify the 
potencies ( or tendencies ) in the component atoms 
and thus determine the resultant. This is elabora- 
ted into a curious but complete theory of the 
colours of chemical compounds. 
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The colours ( and other qualities ) of a simple 
substance (an isomeric mode of any Bhuta) are the 
result of the potencies lodged in that particular 
collocation of Mass, Energy and Essence. Now 
when two such substances unite, their colours 

etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 
and Essence, and the forces thus set free may 
powerfully modify or even extinguish th<- separate 
tendencies or potencies of the component simple 
substances. For example, when we prepare a 
collyrium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury >, 
we find the resulting compound black. To 
explain this, it has to be remembered that 
each of the substances ( sulphur and mercury), 
contains Sattva ( Essence ), Rajas ( Energy ) and 
Tamas ( Mass ) in different proportions, and that 
predominant Tamas ( Inertia, Mass ) always pro- 
duces black, predominant Sattva ( Essence ) -white 
and predominant Rajas ( Energy ) red. Now in 
the black sulphide of mercury, the white of the 
mercury tends to produce white and the yellow 
of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in ques- 
tion, the Tamas of the mercury becomes intensive 
( ), and the black of the now intensive Tamas 
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extinguishes the white in the uncompounded 
mercury, which was due to prevailing Sattva, as 
well as the yellow of the uncompounded sulphur, 
which was due to the combined operation of 
white-producing Sattva and red- producing Rajas. 
Again, when, with proper apparatus and by the 
application of heat, we combine mercury and 
sulphur to produce the red sulphide of mercury, 
the resulting colour is explained by the fact that in 
this new .collocation the Rajas ( Energy )— pro- 
bably of the mercnry, though Gangadhara does 
not specify — becomes intensive ( ), and extin- 

guishing both the white-producing Sattva of the 
mercury and the yellow-producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com- 
pound. In these cases, as also in the formation 
of red by mixing powdered termeric with lime, 
■i.e„ whenever a new colour is produced in the 
compound it is to be explained by the domi- 
nance of Tamas, Rajas or Sattva, or their combi- 
nations, and the extinction of the uncompounded 
tendencies ( or potencies ) by the forces set free 
in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, eg., when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
evidently a mixed one (Patfala, pink), which is 
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easily explained by the colours of the component 
elements (the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 


( aqanaikai sfassrfOTTwn**! WRt: ^ *a»a- 

srralu jpafa?aT r aai ajR*Ruar: aaTawmrai *a^faanata 
atm ’SR’Waf aiRai^ TOt* HWnHIT 

safari ^cai cpafa7[ a f^r aiaiatu gaifasH aRaar i 
am aRaaiaarat: a’affi ararfhjaam anw: to: to- 
fami aKHaRJ: qta«K«apr. aRmaUl^f 1 

aanaaRwmaa faalfaai am?* i umla sftau’ a^aaatfaai 
aalgavrfatia aaajT a faiifaai ama i a 

?3tfaaTOl Tar.awjalfaaTt amn i c?Ct: TO^fauau 
aroraalfa: am: afamsml i afa aRaa^^twuTaiai aim 
au»ftaaar%a aairn’ aim a^aa aa jftaua^a am?*, 
aaaiRai TO^lfua asn i aa hssar uRaamasmTORmaiai 
amfaa^ ai^ai amaRl Kaflafaiutfaia alaa a aimam- 
alfaaft TOaVt ama i aRa^JTOTOaRgalfiifaiaa ^nnm' 
aim’ aaif w ama i *3ftatfa<«ai'rf%?a a *ilwmsqa *fa i 
aa afana^affisfa aft fern ^famsaa ’awaawif a 

<N 

TOfwau i 'aa aau aat — fiajaaTaaiaalJ* Yaaftfau- 
a^'^a wauro aafa aisaiaa/, a w aa faiarcr 
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tftar* * %*!Tfa i V* W 
faf«ft?rc3*S I ) ( Jalpakalpataru, Sutrasthana- 

of Charaka, pp. 198-200 * edition published 
by Bhubanachandra Basdk, Calcutta, Samvada- 
ratnakara Press, Sam vat 1925. ) This is quite 
in a line with Charaka' s explanation of the tastes 
of chemical compounds which has been already 
noticed. 

Parma ma-vada versus A'rambha-vada : Charaka s 
view of the formation of a new quality or a new 
substance is based on the Satikhya teaching as to 
the conservation and transformation of Energy, 
and brings chemical synthesis in a line with 
evolutionary change ( qfvsnrr ). On this view, a 
new substance may arise by spontaneous or isome- 
ric change, i.e,, by the inter-play of Energies within 
the system of any given substance, in the absence 
of any action from without. New qualities like 
new substances are only readjustments of the 
old, and continual changes are going on by 
spontaneous disintegration and recombination. 
Opposed to this evolutional view of chemical 
synthesis is the Nyaya-Vaiseshika doctrine of 
Ammbha-v&da, according to which no change of 
substance or quality, no effect, in short, can take 
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place except by the action of one component 
element (substance or quality) on another. A binary 
molecule, for example, cannot possess any ‘speci- 
fic quality* ( faSfrrgqr ) of a kind not represented 
in each of the two component atoms. In the 

cosmic process, no atom can exist free and uncom- 
bined with another atom, and every ‘specific quality* 
in a Substance can be ultimately analysed into the 
union of two ‘specific qualities’ of the same class 
in two ultimate particles which cannot be further 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci- 
fic quality of its own class in a second particle, 
cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth-atom cannot unite with an Ap- 
atom, to form a new substance of which both the 
particles must be equally regarded as material 
causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two consituent atoms, 
only one, viz , the Earth-atom, possesses smell. A 
compound of Earth and Vavu would be smell-less, 
colourless and tasteless, and so on. The Nyaya- 
Vaiseshika does not deny that there may be 
compounds of different Bhutas, nor does it 
deny the causal operation of specific quali- 
ties as efficient or energising ( dynamic ) causes 
( fafiHPffRqr ) but it refuses to place 
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these compounds on the same footing* as compounds 
of isomeric modes of the same Bhuta • and it 
accepts the ‘material* causality, in such cases of 
only one of the Bhutas, regarding the others as 

‘co-efficients* ( ). 

The earlier Sankhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this doctrine 
of A'rambha vada. The Jainas, in opposing this 
Yaisesliika view of atomic combination, hit upon 
a solution of the problem of chemical affinity,. 
Others again, found out a via media . They 
held, as we learn from the reports of Udyota- 
kara in the Nyaya-vartika, and of Vaehaspati 
Misra in the Tatparyya^ika, that a molecule of 
the structure EA ( one atom of Earth and one 
of Ap ) would exhibit some variety of colour 

and taste resulting from the joint action of the 

atoms and of their several colours and tastes. 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less^ 

and as moreover no quality in a compound sub- 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth*atonu 
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Hence, admitting the combination EA for a 
smell-less compound, the upholders of this view 
would suppose a molecule of the type E i; A ( i, e . 
two atoms of Earth and one of Ap ) to explain 
any bi-Bhautic compound of Earth and Ap ( like 
the plant saps and fruit juices ) which exhibits 
smell in addition to the peculiarities of colour and 
taste. ( Cf. Vachaspati’s comment on Udyotykara's 
refutation of this view : — 

^ VJ 

^iri; *ifq 

w«nrowT*i i qq qif«qra qq^' ^ 

*trfq qif'sqqKm’m qqre sfa 

jr^g'stqqfn: ift gr«qH i qw^t qi^qf 

®s. 

I OTfft W WifUW: *T I ) 

Measures of Time and Space. Size of atoms. 

The Siddhanta-S'iroma'm gives the following 
measures of Time : — 

30 Kshaftas =1 day, 2 Ghatfikas — I Kshana, 
30 Kalas = 1 Ghaiika, 30 Kashi/uis «=* 1 Kala, 
18 Nimeshas = 1 Kash£/ta, 30 Tatparas = 
1 Nimesha, and 100 Truiis — 1 Tatpara. 

This makes a Truti of time equal to 
of a second, which is nearly the measure of 
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the Paramawu of time; as given in the Vislmu- 
purawa ( vide Bhaskara’s Siddhanta-S'iroma'ni — 
) i 

The above measures were in use among the 
astronomers, but the physicists computed according 
to the following table given both in Udyaua’s 
KirpTiavali and S'n'hara’s Nyayakandali 30 
Muhurtas = 1 day ( 24 hours ), 30 Kalas = 1 Mu* 
hurta, 30 Kashinas — 1 Kala, 1 8 Nimeshas — 1 
Kasht/ta, 2 Lavas = 1 Nimesha, £ Kshaoias^l Lava. 

^im ht: ^rr i 

fcsjsn^mft w h i 

( Udarana, Kirawavali ). 

This makes 1 Ksha?ia of the Nyaya-Vaiseshika 
equal to of a second. The Nyava assumes 

that the unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
scries before the succeeding step is ushered in ) 
is equal to a Kshawa ( or 4 * r> of a second ). The 
astronomers were familiar with far smaller mea- 
sares of time. The astronomical Tru£i of time 
measures about the thirty-four-thousahdth part 
of a second. This is of special value in deter- 
mining the exact character of Bh&skara’s claim 
to be regarded as the precursor of Newton in the 
•discovery of the principle of the Differential Cal- 
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cuius, as well as in its application to astronomi- 
cal ropblems and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
indeed far stronger than Archimedes’s to the con- 
ception of a rudimentary process of Integra- 
tion. Bhaskara in computing the ‘‘instantaneous 
motion” ( ) of a planet campares 

its successive positions, and regards its motion 
as constant during the interval ( which of course 
cannot he greater than a Truti of time, though 
it may be indefinitely less ). This tatkalika 
motion is no other than the differentia of 
the planet’s longitude, and Bapudeva Sastn 
claims that both the conception of the instant- 
aneous motion and the method of determining 
it plainly show that Bhaskara was acquainted 
with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re- 
marks that Bapudeva Sastri "overstates the 
case.” Bhaskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, viz., the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one.” 
“With all these reservations” Mr. Spottiswoode 
continues, “it must be admitted that the formula 
he establishes and the method of establishing it 
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bear a strong analogy to the corresponding pro- 
cess in modern mathematical astronomy” (viz., 
the determination of the differential of the planet’s 
longitude, — by no means the first step in trans- 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottiswoode concludes by 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bhaskara ( circa 1150 a. 

— born 1114 a, D.). Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi- 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In- 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction’’ of Brahma- 
gupta's rough simplification. The first objection 
( viz, 9 that Bhaskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed) would be more to the point, if it 
were well founded. But it is not, and Mr. Spottis- 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhaskara' s unit, the Tru^i of time ( or Paramami ), 
is exceedingly small as the very name im- 
plies, being about one thirty-four-thousandth of a 
second of time. And in the passage in which 
Bhaskara describes the process, he distinguishes 

11 
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between Sthula-gati and Sukshma-gati ( velocity 
roughly measured, and measuved accurately i e», 
by reference to indefinitely small quantities, for 
Sukshma, as we have seen, has always a refer- 
ence to the Ann, the indefinitely small). Indeed 
he expressly mentions that the Sthula-gati takes 
only Sthula-kala ( finite time ) into consideration, 
and that the determination of the Tatkaliki Gati 
( Sukshma-gati ) must have reference to the mo- 
ment which is an indefinitely small 

quantity of time being of course smaller than his 

unit, the Trufi. (Cf. to farct »rfa: 

urqqnfcnfi’t rnqqufaqsT *r«fT 

Infasutf i ?j?ii i g 

si viraaT gag?t: i 

s*tt *> wqfa *ia 

faiiqWwtTu: ; — nothing can be clearer than this con- 
ception of ‘momentary’ motion. — Bhaskara, Sid- 
dbanta-S’iromam, Ganitadhyaya, Gatisphutipraka- 
rawa : cf. also ufa-smi sr »r am ibid., cf. also 

Goladhyaya, Tatkaliki-karana-vasana-prakaraua, 
where Bhaskara points out that the mode of com- 
puting adopted by the A charya ( Brahmagupta ) 
is a rough simplification. The computation of 

relative motion and the idea of resolved com- 
ponents of motion were of course familiar to 
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the astronomers. — (Cf. 

*rfa^3n vSufaru: l ibid. ) I may add en 
passant that Bhaskara's formula for the computation 
of a table of Sines also implies his use of the 
principle of the Differential Calculus. 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds — weight, 
length and capacity (*t«t )• 

The Krishnala (Guiij&, Raktikn, the black and 
red berry of the Shrub Abrus Preeatorius ) was 
employed as a natural measure of weight. 80 
KWshnala berries on the average weigh 105 grains 
Troy, and this must be taken as the basis of our 
computation, though in current practice 80 Krish- 
nalas are taken to be equivalent to 210 grains. 
One Krislmala was supposed to weigh as much as 
3 medium-sized barley seeds ( ), one of 
the latter as much as 6 white mustard seeds 
( ), one white mustard as much as 3 Raji 
mustard seeds ( ), one of these seeds as much 

as 3 Likshas, and one Liksha as much as 8 Rajas 
or Trasarenus. 

We now come to conventional measures* One 
gold M*isha was the weight of 5 Krishnalas of 
gold, 1 Suvama or Tola weighed as much as 16 
Mashas, and one Pala as much as 4 Suvarwas or 
ToUs. A Pala of gold therefore weighs 320 Krish- 
nalas ( Manu, Chap. VIII, Vishnu, Chap. IV, and 
Ydjhavalkya, Chap. 1 ). 
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A Masha of gold therefore would weigh 6 T 9 (1 
grains • a Tola, 105 grains ( in current practice it 
weighs nearly double as I have stated ) ; and a Pala, 
420 grains Troy, 

The measures for silver were the following : — 

1 Silver Masha ss 2 KWslmalas, 1 Dharana=16 
Silver Mtish as and 1 Tala — 10 Dharawas. A Pala 
of silver would therefore weigh 320 Krishmlas. 
In other words, the Pala was a fixed measure of 
weight, and was equal to about 420 grains Troy, 
or double this, if we take the Knshnala of current 
practice. 

A Pala, which equals 320 Krishraalas, was sub- 
divided by 4, 16 and 5 successively for gold, and 
by 10, 16 and 2 successively for silver. A Suvama 
( or Tola ) of gold corresponds roughly to a Dharawa 
of silver, and a gold Masha to a silver Masha, but 
the sizes ( or volumes ) are not the same, and we 
must not therefore conclude that gold was supposed 
to be heavier than silver in the proportion of 
5 to 2. 

We find that 1296 Trasarewus equal 1 Krish^ala. 
A Trasarewu, as a measure of weight, therefore, is 
the equivalent of ^ T 7 T ? of a grain Troy or double this 
according to current measures. 

But the Trasarewu of physics is a different 
conception. It stands for the minimum visible , 
i>e., as the physicists define it, that which is 
just discernible as a glancing particle in the elan- 
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ting beams of the morning ( or afternoon ) sun, 
coming into dark room through a chink or orifice 
of a window. This is a measure of size ( or rather 
stimulus limen) % 

Measures of Capacity. Here the standard was 
furnished by the Kudava ( ), a vessel described 

as 3 Angulis long, 3 Angulis broad, and Anguli 
deep, — with a cubical capasity of 13| cubical 
Angulis. 4 Kudavas = l Prastha, 4 Prasthas* 
1 A'd/taka, 4 A d/takas = 1 Drom, and 4 dro%as = 
1 Khari or Bhara. 

24 Angulis make I Hasta, cubit, which may be 
taken to be 18 or 19 inches. A Kudava was divided 
into 4 Palas, and there can be no doubt that ori* 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Kudava. If we take the ancient 
cubit to have been 19 inches, the Kudava would 
contain nearly 4 Palas of distilled water at 30 
Centigrade. On a cubit of 18 inches, the Kudava 
would contain about 3£ Palas, 

The Kudava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches. The Kavirajas take a Kudava to 
contain 8 Palas of water, and as 1 Pala = 320 
Krislmalas, and 80 Krislmalas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con- 
tain abont 6720 grains Troy, — which is not very 
wide of the mark, being about 1*3 per cent short 
for distilled water at 86° Fahrenheit or 30® 
centigrade. 

Size of the minimum visibile ; 6ize of an atom. 

The supposed thickness of the just discernible 
mote in the sunbeam called a Paramdwu in Tech- 
nology, S'ilpa-sastra, ( and a Trasarewu in Natural 
Philosophy , follows directly from Varahamihira’s 
table : — 8 Parannmus make 1 Rajas ( or Ratha- 
rettu, — cp. the M^nasdra), 8 Rajas make 1 Balagra 
( filament of hair), 8 Balagras make 1 Liksba, 
8 Likshas make 1 Yuka, 8 Yukas make 1 Yava, 
8 Yavas ( the M£nas£ra has 4 ) make i Anguli 
(superior), 24 Angulis make 1 Hasta ( cubit, lesser 
cubit, 18 inches). The thickness of the minimum 
visibile ( the finest perceptible mote in the 
slanting sunbeam) is therefore taken to be 3.2~ 20 
or sziss* °f an inch. The volume of a spherical 
Trasarewu ( or Parana awu of the S'ilpa sastra ) would 
therefore be i r 3 3 .2“ ca of a cubic inch. It may be 
here noted that such a Trasare^u is supposed in 
the medical schools to contain 30 chemical atoms 
( Paramanus of Natural Philosophy ) according to 
one estimate, or 60 according to another. The 
size of an atom must then have been conceived 
to be less than Tr.3.5” 1 , 2*“ 02 of a cubic inch. 
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«qf*l — Varahamihira, Yrihatsamhita, chap. 

57. S'loka 2 — «rrcirarcaft «T*ft qsito qifa 

qq*TTO nqw qf* qqWT»iT*i i ibid., S'loka I, — Cf. 
Utpala, n?vq^fliV WHT^r aiT’ftqT*! I jmiunqt q^qt 
«I?I iwmro flqr<6 qw»n«iiT[ i Cf. also, qstqPsT 
fqiiq: fjiswi qqqTqf«: ) i 

v» 

The magnitude of a Paramawu is called Pari- 
m£ndalya ( mfoRTWStf ) in the Nyaya-Vaiseshika, 
the name suggesting that the Paramawus were 
conceived to be spherical in shape. The Ny&ya- 
Vaiseshika calls a Paramanu a mere point without 
any dimensions, but in the Sankhya-Patanjala, 
a Paramfmu, though indefinitely small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhutadi. The 
diameter of a spherical Paramanu must have been 
conceived to be less than 3.2~ 20 of an inch (i.e. 
less than the conventional Pararaawu with which 
linear measures begin ), and the volume of a Para 
m a TUi would therefore, in accordance with Bhas- 
kara’s formula, be smaller than $ 7r.3 a .2" oa or 
7r.;i 2 .2” ei of a cubic inch where 7r = The 

Tanmatras were conceived as smaller still. 

That these were conventional measures arbitra- 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe- 
matical calculation of these minute quantities. 
A B&lagra ( hair-tip, or finest filament of hair), 
for example, is taken to be 3*2“ 14 of an inch 
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thick, i.e. less than one five thousandth fraction 
of an inch in thickness ; and a fibril of the net- 
works of Dh amain or Nac£i (nerve) that supply 
the pores of the skin (papillae ? 

Su«ruta ) was supposed to be about a thousandth 
part of the finest hair in thickness, or T ± z 
of the ‘minimum visible’, and therefore about 
3-10- 3 2' 14 of an inch thick ( cf. 
fter: Panchadasi), but it is 

evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of Slras and 
Dhamanis in the body (three million fifty-six 
thousand nine hundred) is only a conjectural esti- 
mate "qfV? qx rrqsmq — S lirirasthana, Chap. VII). 

My account of the chemistry of the Sahkhya- 
PAtanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nyaya-Vai.seshika. The 
chemical facts, processes and apparatus are in- 
deed common to all the schools. In the following 
accout of the chemistry of the schools other than 
the Sankhya Patafijala, I will confine myself to 
the theory of the subject, and even of this I will 
attempt only the briefest outline. 

The Vedantic view : — 

The Vedantists believe MayA to be the ‘material 
cause’ ( ^qi^wm ) of the world. The power 
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of M&ya is the power to realise the unreal— to im- 
part practical Reality or mediate existence to 
that which does not and cannot possess abso- 
lute Reality or self-existence. Maya is at once reai 
and unreal, while the Brahma ( Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Maya ( 
so that Maya in the Vedanta replaces the 
Prakriti of the Sahkhya. But Maya, and by 
implication the world, originate out of Brahma, 
not by a process of evslution ( Rftwm ), but of 
Vivarta ( self-alienation ). The self-alienation of the 
Absolute, acting through Maya, produces intbe 
beginning A'kasa, one, infinite, ubiquitous, impon- 
derable, inert and all pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Siikshma Bhutas, classes of subtile 
matter, evolve from A'kasa, in an ascending linear 
order, — A'kasa giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. A'kasa, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal A'kasa and is instinct 
with the potential of mechanical energy (impact, 
pressure ). 4*% unjTfas, TO»r, 

— Vidvanmanoranjim ). 
Tejas, subtile radiant matter, emanates from 
Vayu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy of 
smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mahabhutas. There are 
five kinds of Mahabhuta (gross matter corresponding 
to the five Sukshma Bhutas (snbtile matter, and the 
process by which a Mahabhuta is produced from the 
Sukslnna Bhutas is called Panchikarawa (quintupli- 
cation). All the five Sukshma Bhutas are pre- 
sent as ingredients, though in different proportions, 
in each Mahdbhuta. 

The Mahdbhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, and 
one part each of the other forms of subtile matter. 
The Mahabhuta Vayu is composed of four parts of 
subtile gaseous matter and one part each of the other 
forms of subtile matter. And similarly with other 
Mahdbhutas. 

Hence if ak, v, t ap, e, represent the five form& 
of subtile matter ( A'ka,m, Viyu, Tejas. Ap and 
Earth ), and AK, V, T, AP, E, stand for the corres- 
ponding Mahabhutas, we may represent the con- 
stitution of the Mahabhutas as follows : — 
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AK = ak 4 . (v t . t x . ap x . ej, ak 4 being the radicle. 

V =v 4 . (ak t . t x . ap x . e x ). v 4 being the radicle. 

T — 1 4 . (ak,. Vj. ap,. e x ), t 4 , being the radicle. 

AP = ap 4 . (ak x . v,. t,. ej, ap 4 being the radicle 

E = e + . (ak,. Vj. tj. ap x ), e 4 being the radicle. 

In forms of gross or compounded matter, the 
potential energies (or qualities) become actualised. 
The Mah&bhuta Ak:lsa manifests sound ; Vayu, 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addition ; and finally Earth 
the energy of the smell-stimulus added to the 
foregoing. 

The Panchada.fi characterises the different 
Mabiibhutas by their typicial sounds ; e.g., Abasa 
by the echo ( hollow booming sound ) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) ; Tejas ( fire ) by a puffing ( or roar- 
ing ) sound ( imitative symbol, Bhugubhugu ) ; 
Ap (water) by a liquid sound (imitative symbol Culu 
Culu, gurgle, plash-plash, glut-glut ) ; and finally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ) — Chap. II. Bhutavi- 
veka, S'loka 3, Pauehadasi, cf. also Jayanta, 
Manjari.) 

Others hold that A^kasa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahabhutas — Vayu, Tejas, 
Ap and Earth alone are supposed to be com* 
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pounded, and by a process which may be called 
quaternion ( cf. the Neo-Platonist quaternion ) : — 

V = v y ( t r . ap^e, ) 

T = t 3 ( v y . apj. e, ) 

AP-ap.. ( v 3 . t A . e 3 ) 

E-e ;3 ( v,. t 3 . ap x ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mahabhufcas — Tejas, Ap and 
Earth alone are compounded by a process named 
Trivrit-karawa (triplication). Thus T~t ? ( ap 3 , e 3 ), 
AP = ap ? ( t x . e t ), E = e 2 ( t x . ap 3 ). 

The Sukshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabhutas are composite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of A?iu 
(Paramfmu) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv- 
able quantum or measure of matter. In the 
Sankhya doctrine, tbe atomic structure is ordinarily 
accepted. The Gimas are supposed to be 
and bounded and indefinitely small 
in size ( except the Gimas giving rise to A'kasa 
and Manas which are unlimited ) ; and 

hence the Tanmatras and Paratmmus must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
genesis of Tanmatras and Paramarius, various 
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schools of Ved&ntists ( e.g. the Ramanujists and 
the followers of Nimbarka ) combined, in the or* 
thodox fashion of the Smritis and the Puranas, the 
Vedantic theosophy with the Sankbya cosmology 
especially as regards Prakriti and the order of 
creation and dissolution. For example, the Vedanta- 
kaustubhaprabba, fortifying itself with texts 
from the Vishnu Purana and the Subala and Go- 
pala Upanishadas, contends that at the cosmic 
dissolution ( Pralaya), each Mahabhuta merges 
into the one that preceded it in the order of creation 
by first disintergrating into its own proper 
Tanmdtric form ( ), and that the Maha- 
bhuta A'kasa merges into the original Tanmatras, 
which then lapse into Bhutadi, the supersubtile 
rudiment matter, proto-matter ( Chap. II, Pada 3 
Sutra 14). 

Parmama— -Evolutionary Process : — When the 
Mahabhutas are once formed, the different kinds 
of substance are derived from them by the evolu- 
tionary process called Parmama ( trans- 
formation). Matter is constantly undergoing change 
of state. The effect is only the cause in a new 
collocation ( ). Change 

is of twe kinds : — 

(1) Change by a spontaneous process, without 
external influence, including isomeric change 
( fnwfaqi ). The Vedantists believe in 
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spontaneous disintegration and reintegration. 
Action from without, impressed force ab extra, is 
not, pace the Naiy£yikas, always a condition of 
change of state ( whether of rest or of motion ) ; — 
nor is it necessary that more than one substance 
should combine to generate another substance or 
variety of substance ( e. //. the formation of curds 
from milk, of ice fram water etc. ), All this is direc- 
ted against the Nyaya doctrine ( A'rambhavada ). 


(2) Change due to combination with other sub- 
stances ( ). Such combination may 

produce (1) a compound substance possessing like 
qualities with the constituents ( ), 

or (2) unlike compounds with new qualities, “hetero- 
pathic effects” ( fasrnfttftrplfa ). Any new qua- 
lity thus evolved through ( chemical ) combination 
is called Samhata-bhuta-dharma ), e. g. 

the intoxicating power of the fermented rice and 
molasses, which does not exist in the ingredients 

taken separately. ( ^WTrorfir 

). 'X'his Sambhuyakriya 

( ) corresponds to chemical com- 

bination, and the Yedantists, like the Sankhyas. 
explain this only as the evolution of the latent 
energy ( sifar, ) in a new collocation 

( )• But, unlike the mediaeval 

S^nkhya, the Vedanta freely recognises the com- 
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bination of heterogeneous Bhutas. Thus, Earth, Ap, 
Tejas and Viiyu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 
organism is a compound of all the five Bhutas ( qre- 
). It is not merely the concomitant or efficient 
causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but sevaral 
heterogeneous substances or ( Bhutas ) may unite as 
‘material causes' to produce a new substance. 


The Yedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 
subtile cosmic motion ( — 

S'ankara j mvrei qf*»q^i<*Tqi- 

srttq— af qayi vw* ■q — 

S'ankara); but they give a separate substantive exis- 
tence to the agents, the vital principle ( qrnr ) and the 

mind ( jh: ), though these are also evolutionary 
transformations of the Sukshma Bhutas ( forms of 
subtile matter ). What is common to the Nyaya, 
the Vedanta and the Saukhya is that Consciousness 
or Intelligence ( vr«sq ) transcends Matter * but the 
Naiydyikas as pluralists hold that vital and psychi- 
cal activities are also immaterial and cannot be 
resolved into motion ( qfasj^ ) the Veddntists 
resolve these activities into subtile motion, but 
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ascribe them to a substantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
( 'eTuq ) alone being immaterial and transcendent : 
and the Sankhyas accept the substantive existence 
of the Mind principle ( ) as derived co-ordinately 

with the Sukshma Bhutas or Tanmdtras from in- 
dividualised prakriti ( Aharikira ), but resolve Life 
into a mere resultant activity of the bodily organs, 
viz. the organs of sense and movement, and the 
psychic principle ( ). 


: — fsw faqis hw i 

qmtrar fa3q«n*«ij ^ sjvwqrvfoift *ifq I 
qsftasvmT ! ?i* *uqnn qfizfuifa utei'fta 

( )— - fif siftt q^qmfa wr&- 

#qfuqf%: win*i®'*»nTq»ra‘ q^spngwqfascqrq t 

q-wrfa ’a’ftfa %*t 

ssgqzftf^q *iqqqTqqfa3rftq qqnfflt^’H i *r v Bjs^tjsnq 

m *nqn*q* qr*r i *trw- 

arr^i vnftqnwi i qqrenfq ^jrqqfaft’ i 

*ng?ug qqrr*it q^im^raw wntqTqw 

faromsim m i n^irq fa? sift* qi^tftfaqffafa i Vidvan- 
manoranjinf. 
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*f awi qivw?i q fwrrerufiqfqfq fqqqt 

qifa i wqifatmt qq ^n*j5TT«t5siwq*r*»: q qrTTvnqfv- 
faqq tffl qqfq I qifq q5Jqi%q qtWt *qffafq 

fqqqtsfa i ^qj*r»t€tKiqiqninwTwqimT^ i q^sft f% qq»tTO- 
qra *?qf»iin:«?t q ships v: qq*r *«pjqqHi?t i shit**} qs 
^%quq»«qiftfqaq qfq ^ q qfqqjpqwqqqTn t qfq g 
sht' fqSqqqqqaTqiT ’STqqjqrq' qrr&i qmt«rqqHi?t i qq wfq^ 
qftnwt wslapisTfsHi^q, qffqfqf qf»qre* ^krfq- 
<snf^vn%q i ^qqsuqq' *»fqt qi^qi qq qu*qj qsrw atqqfh 
*fq i S ankara, S'ariraka bhashya, Sutra 7. Pada 3, 
Adhyaya II ). 

The atomic theory of the Buddhists : — The 
Vaibhdshikas and the Sautrdntikas hold that the 
Vdyu-atoms are touch-sensibles, having impact or 
pressure for their characteristic property, and 
by aggregation from the element Vdyu ; the 
Teja6-atoms are colour-and-touch-sensibles, having 
heat for their characteristic, and by aggre- 
gation from the Tejas Bhuta ; the Ap-atoms are 
taste-colour-and-touch-sensibles with a characteris- 
tic viscosity, and form tbe Ap-element by aggre- 
gation ; and finally the Earth-atoms are smell-taste 
colour-and-touch-sensibles possessing a character- 
istic dryness or roughness ( ), and by their 
aggregation form the Earth-element, The Bhutas 

12 
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thus originated combine to form aggregates, which 
are classed as inorganic substances, organisms and 
organs. ( — Udyotakara's extract 

from the Buddhist Sutras, Nyaya Variika. Chap. I* 
A'hnika i, Sutra, 14. cf. V&chaspati's fuller extract : — 

quwTg:— also 

the Budhist commentary : — qrrawft 

xfa V&ctfk — Vachaspati. Taiparyyatfika. loc. cit. — 

also ^rnf M—vide Udyotakara, 

Chap. Ill* A'hnika 2, Sutra 12, — Vide also 
S'rmivasa's Vedanta-kaustubha, Chap. II, Pada 2. 
Sutra 18). 

The atomic theory of the Jainas : — Of the nine 
categories of the Jainas, that of Ajiva ( the not-soul 
or non-Ego) consists of five entities, four of which 
are immaterial ( ) f viz., merit, demerit, space 

and Time, and the fifth, material ( possessing 

figure ). The last is called Pudgala ( matter ), and 
this alone is the vehicle of Energy, which is essen- 
tially kinetic, i % e • of the nature of motion. Every- 
thing in the world of not-soul ( the non-Ego ) is 
either an entity ( ^ ), or a change of state in an 
entity ( ). Pudgala (matter) and its changes 
of state ( qsifa ), whether of the nature of subtile 
motion ( qfasK ) or of Evolution ( ufrem ), must 
furnish the physical as opposed to the metaphy- 
sical basis of all our explanations of Nature. Pud- 
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gala (Matter) exists in two forms, — Awu (atom) and 
Skandha (aggregate'. The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 
by differentiation ( ) breaks up into several 

kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated ( smmq, Uma- 

svatf, Chap. V, Sutra 26 ), forms aggregates (Skan- 
dhas ). An Awu has no parts, no beginning, middle 
or end. An Awu is not only infinitesimal, but also 
eternal and ultimate. A Skhandha may vary from a 
binary aggregate ( ) to an infinitum 

( ). A binary Skandha is an aggregate of 

two Awus ( atoms), a tertiary Skandha is formed by 
the addition of an atom (Awu) to the binary ( ) 

and so on ad infinitum. The ascending grades 
are (1) what can be numbered ( ), ( 2 ) indefi- 
nitely large ( ), ( 3 ) infinity of the first 

order ( ), ( 4- ) infinity of ths second order 
( ), and so on. 

General Properties of Matter 

The specific characters of the Pudgal&s (Matter) 
are of two kinds, (i) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of toueb, 
taste, smell and colour come under the first bead. 
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The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the 
infra-sensible qualities of atoms, are the result of 
evolution ( vftvrrfr ). Every atom thus evolved 
possesses an infra-sensible ( or potential ) taste, 
smell and colour, ( one kind of each ) and two 
infra-sensible tactile qualities, e.g. a certain degree 
of roughness or smoothness ( or dryness and 
moistness ?) and of heat or cold. Earth-atoms, 
Ap-atoms, etc. are but differentiations of the ori- 
ginally homogeneous Pudgalas. The tactile quali- 
ties ( lax, sfte ) appear first, but quali- 

ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha ), whether binary, tertiary or of a 
higher order, possesses ( in addition to touch, taste 
smell, and colour ) the following physical charac- 
ters:— (1) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen- 
sion, small or great, (4) figure, (5) divisibility, 
(6) opacity and easting of shadows, and (7) radiant 
heat and light. 

Sensible qualities. Tne; ile qualities are of the 
following kinds — hardness or softness, heaviness or 
lightness (degrees of pressure), heat or cold, and 
roughness or smoothness (or dryness and viscosity ?). 
Of these, the atoms ( A?ius ) possess only tempera* 
ture, and degrees of roughness or smoothness, but 
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all the four kinds of tactile qualities in different 
degrees and combinations characterise aggregates 
of matter from the binary molecule upwards. The 
Jainas appear to have thought that gravity was 
developed in molecules as the result of atomic 
linking. Simple tastes are of five kinds, — bitter, 
pungent, astringent, acid and sweet. Salt is 
supposed by some to be resolvable into sweet-, 
while others consider it as a compound taste. 
Smells are either pleasant or unpleasant. 
Mallishena notes some elementary varieties of un- 
pleasant smell, e.g. the smell of asafcetida, ordure, 
etc . The simple colours are five —black, blue, 
red, yellow and white. Sounds may be classed as 
loud or faint, bass ( chick ) or treble ( hollow ), 
clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory relates to their analysis of 
atomic linking, or the mutual attraction ( or 
repulsion ) of atoms, in the formation of molecules 
The question is raised in Umasvati’s Jaina Sutras 
(circa A. D. 40) —what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms sufficient 
to cause linking ? No distinction is here made 
between the forces that bind together atoms of 
the same Bhuta, and the chemical affinity of one 
Bhuta to another. The Jainas hold that the 


different classes of elementary substances (Bhutas) 
are all evolved from the same primordial atoms- 
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The intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 

Mere juxtaposition ( wulir ) is insufficient ; 
linking of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak- 
ing, one particle of matter ( sipa ) must be nega- 
tive, and other positive ( ) ; the two 

particles must have two peculiar opposite qualities, 
roughness and smoothness ( and or 

dryness and viscosity ? ), to make the linking 
possible. But no linking takes place, where the 
qualities, though opposed, are very defective or 
feeble ( siusnapD ), We have seen that, ordinarily 
speaking, two homogeneous particles, i.e. both 
positive, or both negative, do not unite. This is 
the ca*e where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each other., 
In every case, change of state in both the particles 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on 
the nature of this linking. When particles of equal 
intensity ( negative and positive ) modify each 
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other, there is mutual action ; in cases of unequal 
intensity, the higher intensity transforms the lower, 
it being apparently thought that an influence 
proceeds from the higher to the lower. All changes 
in the qualities of atoms depend on this linking. 
A crude anticipation this, of the ionic theory of che- 
mical combinations, very crude but immensely 
suggestive, and possibly based on the observed 
electrification of smooth and rough surfaces as 
the result of rubbing. The interpretation of 

and as dry and viscous ( or as vitreous 

and resinous ?) must be rejected in this connection 
as untenable. The Tattvarthadhigama of Umasvati, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 
Cf. Umasvuti — Tattvddhigama, Chap. V. 

( vmTOromg^psiT: i i froi- 

TOTtfar i «ftm: HsP3i: i ^raiirrt^aiTfa i 

fafaraifur ^ i i ( ) i 

i g^rrax: i 

wtf? sw: to ifhi xx: TOfrofam: 

i fefau: i vs: 

TOfau: 0i^iT ulu: to *fh i 

TOjvi: uqt fane! to; vff uro tftt i vw: 
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Affaire i sm s i wrcuftw a^ar' grjrf fgara wafa wtuj: i 
qauagwaaif f*sm: atrsifisri'g i ggucatsasT: ^*n*g a*r 

m i «wr«iag ggtgat*? gg'iaus i Saiawsrfafa i ?£t: 
s*ST , «it: satsTrsw^st: i faq^sremnts saiaTg fan^sr: t 
aNagtnTss^iigigmg’aTgf wgsatasnurf w naanat 

rfaraTa star. i waigai: i waif a arwT’nggxi.aft a 
saraTfafa i ssit i far sgtaaiaifa saurf wafa i 
an^fgjgfai arfasfaSa tfa i aal’aj?! i a fa Oflf as*i 

saiat vj^<f|fcT | | a SiaaigaiTaiW i fagg- 

araat: saaarar: waslaVt waatfa i araajggf%ggTat 

stgargaiwaTait a q^t’n gaff * waatfa I gw' waai 
sjgaigaigsjttgf fgurgiaT g’g' *i agist a farafa as a*?t 
waa’tfa i sa gaggnrat: faigauaiifggg afa i saisift i 
a i gsaua g-sgurf i gasm" afa amiat aaft a wafa 1 
wmsr 1 gaggafauasr g*siga>fguyg gggggassai gaags- 
sg a afa 1 saig amahs' fawfaft afa 1 salai?t 1 

gsagaf smnaf gaft aafs afa 1 ggis fgtsfagw ga- 
gs# smurf a#t waatfa 1 sg"isr?h aifagnfegarfst 

g aifggiiffgsigt smnat a*ft wafa 1 faggiajrgatfgunfg 1 
fsgsrsifggifsurgsi fguaai sasiifa fagsTafgaisgsi 

wari sanffggTfsgrgrfg saspftgaft a wafa 1 sms 
<iwiw sr#* a ft siats# gai# ftr araf^rar: ^5 
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^ qf^THt vrcfa xftr r 

I q*f SWTfaqft qift<UTfaq?t I q*f «lfgTO 

€*r^i: qfaGmqft wqfa i Tta^lfa i Umasvati, 

Tattvarthadhigama, Chap. V). 

The Nyaya-Vaiseshika chemical theory : a 
brief summary. 

i must content myself here with a brief and 
rapid sketch of the chemistry of the Nyaya-Vaise- 
shika, which I shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole- 
cules ( and higher aggregates ) to the original 
atomic qualities is reduced in the Nyaya- Viseshika 
to the following canons : — (a) 

i (b) »r faamftas’qta: 

( Here, ksq is used in a narrow technical sense, 
so as to exclude the quasi-compound sub-stances). 
( c) 

qfrcnpjqr^qn: i ( d ) wrantTT: 

i No spearate explanation is necesssary, 
as the canons are embodied in the following 
exposition. 
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Theory of Atomic combination : — 

The four kinds of Atoms are Earth, Ap, Tejas 
and Ydyu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity ( or its opposite ), 
viscosity ( or its opposite ), velocity ( or quantity 
of impressed motion — Vega ) ; also characteristic 
potential colour, taste, smell or touch, not pro- 
duced by the chemical operation of heat 

). A'kiisa. 

has no atomic structure ( ), and is absolutely 

inert ( fafam ), being posited only as the substratum 
of sound, which is supposed to travel wave-like in 
the manifesting medium or vehicle of Vayu ( air ). 
Only the other four JBhutas unite ( or disunite ) 
in atomic or molecular forms. The orthodox view 
is that, the presence of Earth-atoms is necessary 
whenever chemical transformation under the operation 

of heat ( ) takes place. 

Atoms cannot exist in an uncombined state in 
Creation (Sivaditya, Sap ta-padarthi— Vide commen- 
tary, where, however, it is noted that still atmos- 
pheric air is believed to be monatomic in structure, 
i. e. to consist of masses ot atoms in a loose uncom- 
bined state — ( fafacwgig tnwjsipF 
i 

The atoms may combine in one or other of 
the following ways : — 
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1. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
(%jw* )♦ In the same way, binary molecules of 
the other Bbutas are formed. The atoms are 

possessed of an inherent Parispanda ( rotary or 
vibratory motion ), and when they unite in pairs, 
so long as there is no chemical operation under 
the action of heat corpuscles , the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 

a tetrad, a pentad He, of atoms is one of the moot 
points of the Nyuya-Vaiseshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

Raghunatha S'iro- 
rnawi — *rfcTsft^m q?ra*iqtsiT: qci^rtfa, Udayana, Kusu- 

mafijali), and an inherent impulse that drives 
them to unite in pairs — a Fort of "monovalency’, 
as it were , exhausted with the formation of a 
binary molecule. The binary molecules now 

combine by threes, fours, fives, etc* to form larger 

aggregates as well as the variety of elementary sub- 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 

creation ( ^ ), ( wfa fkwftr 
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«r *r«rt i i fiifirawt *fa i 

i <rer ?rer ?tat «m?t w 3 *?t *rqnt*jt5 

^XSTTef^t I ^s^mfkm ^gfe: * S'ridhara, 

Nyaya-Kandalf, I ) Cf. Vachaspati's 

report, Bhamati, Chap. II,, Pada II. Sutra II. 

^l^T^mRTOl?! ). Prasastapada 
appears to have originated this view ( WU^PU^nfis 
<tnr^R*au utuw cij<nquf^^5t — Prasastapada, qftiw 

) ; but that another view was also main- 
tained in the Vaiseshika School is evident from the 
brief summary of Kattada's system given in 
Utpala's commentary on the Vrihatsarahita, and 
this indeed also follows from S'ridhara’s admissions 
in the Randal 1 . On this view, also, atoms have 

an inherent tendency to unite, but some unite in 
pairs, others in triads, others in tetrads, etc . 
This may happen in two ways, — either by the 
atoms falling into groups of threes, fours, etc . 
direct, or by the successive addition of one atom to 
each preceding aggregate. 

A triad ( Tryawika ), then, holds together three 
atoms ( Anus ), not three binary molecules (Dvyami- 
kas) as on the orthodox hypothesis. Similarly with 

tetrads, pentads etc.^gtw; i 
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*T«lt qwrwt faf«: 

gs^gn*a- 5 «jgft?ptfTi: I Utpala, Chap. 1. S'loka 7 } 
cf. also S'ridhara’s admission, gfg qw’Wt tPB«- 

wttwj gjqrgrefving ?sn*rc»i ggifa $?ft 

). S'ankara seems to speak of two binary 
molecules in the Vaiieshika as forming a tetrad, 

( ggrfa if sj«nft ggvjgmiwl — S'ariraka-Bhasbja, Chap. 
II, Fada Sutra, II, where the Bhamntf gives a forced 
interpretation ). 

In Prasastapada’s view, these binary molecules 
are grouped by threes, fours, fives etc. ( ■ggrEogr ) 

to form different isomeric modifications. The variety 
of Earth-substances is due to differences in the 

arrangements of the molecules ( e.g. their greater or 
less density, and, above all, their grouping or collo- 
cation ), which account for the speci- 

fic characters ( ) manifested by these iso- 
meric substances. m 

l Prasastapada, I ^jsy 

i nfgfggiaifgqftg^: i qrgugifci 

gqvgnawrasfa g«n g*rr w g^T ggrof f 

< S'rfdhara, Kandalf, ibid. 

^ fiavn fgTgnsjra^rifasifafa gur^ i 
■unfa* i wwjftftm: 
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wnWtar: i *1 fr wife i srcuftat qflfafarp 

w^arra i Udayana, Kiratta- 
vali, ibid. These original differences in molecular 
grouping leading to distinctions of genera and species, 
however mechanically or physically explained, come 
also under the operation of moral and metaphysical 
causes ( ), i.e., of ideal ends in the moral 

government of the universe, which are superimposed 
upon the physical order, but which do not come 

within the scope of Natural philosophy. An elemen- 
tary substance thus produced by primary atomic com- 
bination, may, however, suffer qualitative change 
under the influence of heat ( ). The pro- 

cess is as follows (1) the impact of heat corpuscles 
decomposes the binary (tertiary, or quaternary) mole- 
cules into homogeneous atoms possessing only the 
generic characters of the Bhuta concerned ; — (2; the 
impacts of heat particles continue, and transform the 

characters of the atoms; determining them all in 
the same way ; — (3) the heat particles continue to 
impinge, and reunite the atoms so transformed to 
form binary ( or other ) molecules, in different orders 
or arrangements, which account for the specific 
characters or qualities finally *produced. The Vai$e- 
shika holds that there is decomposition into 
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homogeneous atoms, transformation of atomic quali- 
ties, and finally recombination, all under the influence 
of heat. The Nyaya on the other hand thinks that 
the molecules and larger aggregates assume the new 
characters under the influence of heat without decom- 
position into homogeneous atoms, or change of 
atomic characters t fq<gqm or fcswm ). 

tnqm qftssfvi qfirerarq 3T y*t‘ 

twin suq!t fijraiat fwm: fwisnq ?s*rTt»wqr% - uTq- 
faqm: i 7iff»tTsnq 5«jfaqTw: i ugnq ^nruf?rnnqq5tT*t: 

nq^u fu?jr¥t^ qsifqqnt'inqwqr i qq 

qq qq *nu: stfit qfq ?tarer qqrrn^q 

TOqtqifqq q«»mqTgWI%q qfqqtWg<HP$^ BlSni Bfiro’B- 
«hb?t vftt i ( Jayanta, Nyayamanjari 
). This is the Vaiseshika view, but 
Jayanta himself inclines to the opposite view : — 
swnqfqqtraq qfrSnram TOf. 

qrtflqqqi: qiql fqqmqiwqqT i ftsqqiqtq^ qq ^qsi: i ibid. 
The Nyiya view :— 9 ’fturqqqrqt ^sqjqfqstirbr 
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r*i**n*POTt sremrinft w qfaftvTgwiTgqr *ivi\n 
flaw q'Jfm’it rq?37' faaVqfrt 5 rq; ^danaefont* 
s? *TfgwT«rcnT® ?t i ftanfa wwiVSira i 

gwmraiifg*5jg^ i iiTOT*rTfg arm magqiqfj mfcpflarow 
urn afgrfag qt*rr^^^i vrsfa i nfg g «rg a^ifag qtqsufcr i 
Udyotakara, Chap. Ill, A'hnika 1, Sutra 4. 

11. Chemical combination ( q»tfU%9T, ’BFflfaiqT ). 
Chemical combination takes place either between 
two or more substances which are isomeric modi- 
fications of the same Bhuta, or between substances 
which are modes of different Bhutas. 

A. Mono-Bbautic compounds. The simplest 
compounds are Mono-Bhautic compounds, 
i. e. compounds of different substances 
which are isomeric modes of the same 
Bhuta. 

(a) Mono-Bhautic compounds of the first 
order : — Uuder the impact or impulse 
( or qlg*t ) of heat corpuscles, the 

substances in chemical contact ( qunraf 
) break up into their atoms. These 
atoms are homogeneous, possessing only 
the original physical and chemical charac- 
ters of the Bhuta concerned. As the sped- 
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fic differences between isomeric sub- 
stances arise from the arrangement or 
collocation of the atoms, the sub- 
stances lose their distinctive marks 
on decomposition into the latter* 

( * ^ ** 

Uddyotakara, Chap. Ill, A'hnika I, 
Sutra 4. ^ 

faiq: qThsUctufqw^ i SYidhara, Nyaya- 
Kandali, ) i Under the 

continued impact, ( or, it may be, 
impulse ) of heat particles ( qfe- 

m qfaqr?n?t m — Jayanta ), 

these atoms take on new charac- 
ters. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta-atoms. What parti- 
cular colours, tastes, smells or physi- 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con- 
tact, ( 2 ) the intensity or degree of 
the heat ( or qwr mm ), and 

( 3 ) the species of Tejas-corpuscles 
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the impinge on the atoms, or the 
nature of the impact ( 

). ( * 11*9 

*fif *ffq g u«i*qifsfalfaT^Tg i 335*1’ 
■sftregtJN b« 9 fpreqigirei^t s: 

3ftre3fa: STiTTg 

f<ifsr5i*iTWl 1 Vide also Uddyo 
takara III, 2, Sutra 14. Cf. also 
Vachaspati, I, 1, Sutra 4. *nnnns?r^ 

*fa , 3<7T?Tif«f fere**? ’n'Wimn?!*! ^ 

3 fT* 3 r*it w?ig 

f«35iT^?fT ®tt3*i *fa ) 1 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary molecules, ( or 
tertiary, etc. ), and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub- 
stances to form a molecule of the com- 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc. are concerned, 
but as the molecular arrangement or 
structure ( ) may vary, 

different compound substances may 
result from the same components. 

(6) Mono-Bhautic compounds of higher 
orders : — Again, Mono-Bhautic com- 
pounds of the first order may chemi- 
cally combine to form higher com- 
pounds, and as the ultimate Bhuta 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhuta atoms. 
Some of the later Vaiseshika Scho- 
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liasts bold that the latter happens in 
every case of chemical composition, 
however complex, but the earlier 
Vaiseshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms ; 
but that it is the specifically deter- 
mined atoms constituting the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat- corpuscles ; and then one 
such transformed atom ( one or more 
according to another version ) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com- 
ponent. Prasastapada, the great Vai- 
seshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan- 
ces, which, in the Vaiseshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
Bhutas ), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio motor 
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Energy, ?rrg ) to form the germ-plasm 
( ). But, next, when the germ- 

plasm develops, deriving its nutri- 
tion from the chyle ( blood ) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 
its constituent atoms ( 

), i.e., into atoms specifically 
determined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 
cells and tissues. ( 

i fag: xiw *ug: n4V- 

faraTfa*rnnfa*rf$n grsreraftt 
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*a*u i S n'dhara, Kandali, 

i ) In this hypothesis 
( *m»tT ), it is assumed that the 
atoms are similarly transformed, i.e. y 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue ), the moment before 
the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans- 
formation takes place ( under internal 
heat ) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhuta (or Bhutas) 
entering into composition of milk. 

( Cf. xjq ^«rr- 

i ar 

*fu fcifi i Nyaya- 
bodhini, on Annam Bhafta’s Tarka- 
sangraha. ) Cf. Dinakari, on the other 
hand— aw ( ) I) 
In these cases, the atomic contact 
is called constituent contact 
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( ), and all the atoms are 

equally regarded as material causes 
( or ) 0 f the 

compound. 

B. Hetero-Bhautic ‘quasi-compounds’.— 
The Nyaya- Vaiseshika maintains 

that in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hotero- 
£eneou9 atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upasliiambha, Vishiambha or Avashfo- 
mbha ( or ). In some 

cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ; — 
they require to be surrounded ( and 
‘excited’, ‘energised’ ) by atoms of 

different Bhutas. For example, in 

the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth— atoms must be dissolved in water 
( Ap ), and it is only when the water 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con- 
tact) now take on peculiar infra-sen- 
sible characters ( colours, tastes, smells) 
under the impact of the beat corpus- 
cles, and then, under further impact, 
fall into groupings or collocations 

( of a very peculiar nature, to be pre- 
sently explained ) which determine 
the nature of the compositite substance 
thus produced. Here it is the water- 
atoms that are dynamic ( wreqf* ), 
and excite the Earth-atoms, and these 
substances, oils and fats ( and 
qersR ), as well as acids ( ) are, 

because of the Earth radicles regard- 
ed as Earth-compounds ( or Earth- 
subtances ). ( 

^ fafaTmimqar: i 

utfshafafr. i qqtw i 

Udayana ). In the above instances, 
Ap ( water ) acts as dynamic ( Upash- 
rfambhaka, ( ), but Tejas 
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and Vayu can also act in the same 
way on Earth particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Vaiseshika to be igneous 

bodies (in fact they are supposed to be 
formed under the subterranean heat 
), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( Hq^qnw ). 
( *t q«nsq arafh i 

nf?rqY'*T*i <3q^*wqftsfq uTfwq- 
*rur: «?si*q qqTafq'e?!, H 2 qTqfTfq*iT 

-SJg^ qfaiq^fTlfHWqqf«r*l5j5sqtq- 
I quqrfq siiT*?JTci*i i Udayana, 

Kiranavalf, %srtf*rq:q^*i I Cf. also utsfq 
fulcra qrfqqt Wtq ^q^Wqt 

q^qj; i ) 

It may be here noted that Gangesa. the 
author of the Tattvachint^mani, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat ; 
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5?nf?rnTTt: w*®: jnfffi: n^9n*i?r* 

O o 

^*nwi cr^flT nijifti I But 
Mathuranatha notes here — 

I ( sfaqushT^TfW ). 

But while every Bhuta can act dyna- 
mically as 4 energiser\ 

‘exciter’, it is the Earth- Bhuta alone 
which is capable of exercising the 
power of arrest or inhibition of 
molecular motion or the motion of 
particles due to gravity as in fluids 
( Vishfambha, ), or the power 

of counteracting the tendency in a 
given set of atoms to fall into a pe- 
culiar order or group ( ), 

( *r v tnf$TOi s^r *\i 

<st fwrf* I Udayana, Kira- 
naval f, t WVT~ 

* i Vardha- 

mana, Kiranavaliprakd*a, ibid*) 

Oils, fats, milks — Bi-bhautic quasi-compounds, 

with Ap as energiser : — Oleaginous substances 
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( r: ) are divided by Udayana 
into (1) oils, derived from vegetables, (2) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege- 
table oils. Vegetable fats ( e. g. ) are 

also mentioned. Vachaspati in the Tdtparyyatika 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamum, 
linseed etc . ), and is classed with the latter by 
convention. Judged by the flavour test, A'miksh& 
( the casein substance formed by mixing milk- 
curd with hot boiled milk ) is to be classed 
with milk substances. So also Takra, whey, — 
but Vajina, the thin fluid that is left after 
the Am'iksha ( casein substance ) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as well as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement and therefore in kind ; 
but Vallabha thinks that the ghees ( clarified 

butters ) prepared from different kinds of milk 
are of the same kind i in other words, the milks 
and curds are ‘polymeric’, the ghees ( clarified 

butters ), ‘isomeric’, using these terms, as before, 
in a loose general sense... 
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g l Udayana, Kiraa&valf, 

i Vallabha notes that ghees do 

not differ in kind, as milks ( and curds ) do : — 

wfc* 

WT^TTfarfa t — Vallabha, Lilavati. Compare 

Vdchaspati, II, 2, 65 : — sufa^ *t*T *r 

m o5[^ i %wxm w\ i ?ts:rspii*ft- 

i nmqj i \ 

wwq ^nfir^Tut * *T*ng i 

III. Mixtures like soups, solutions e£c : — A soup 
is a physical mixture of a peculiar kind, from which 
evaporation ordinarily sets the water free ( cf. 
Udayana’s ^srqfagifi infra ). When meat is boiled in 
water, there is the application of heat, with chemical 
changes in the meat, but the combination of meat-parti- 
cles and water- particles in the soup is only physi- 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers* of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the case with mono-Bhautic sub- 
stances whether elementary or compound, e. g. 
water, which becomes ice,) but the substance 
we call a soup or solution ceases to be a soup 
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or solution, tbe moment it solidifies. Uddyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 
as mixtures of this class ( qTqqrtfaqtfq%qiTtronng*t: 
HcCTJBt: i V&rttika, Chap. I, A'hnika 1, Sutra 14). 
eqt ft? *it*t ^nq*qiqrsn»it sennit qsrafwqigtit 

qiqratnrn’t u: vfa i q?t»r 

qrqfqnfaqrfqtqnq^rTOgq: nsmi: t Uddyotakara, Varttika, 
Chap. I. A'hnika 1, Sutra 14. Vide also V&chas- 
pati’s comment : <3TurcreTqf5n*it sfqfq qr fq'Kflte- 

fqwiqqqwt srsm^T’u fitfta «gqn»it qiq>sftgqvft *r 

qiTStfaSqTgq^ *?ftfa I 3 V 

qq fi)q*iteqt*g qqqqt fqanateqkqppwqfsng i *nfq EqairaW 
jftqVTqlFJT ?aj' #T3H?ftqfflqfiT gsq I qnfe’qsfq 

’qtqg%=qqgqm)qU3qq!UTg I *Y g qilfa^q *t qqgfaaiqtsft 

*fa qq ?fpmfgq)&q qfg jqicm I * H tqgwqfos: 

trdlfiiaifgft;*: i Vachaspati, Tatparyyatika, ibid. For 
salt and alkaline solutions, vide Kirawavall — qg 
5*!x^fuf%wwtn ^TTifgrfq th: qrat «qqw% « 

gajjj^iqrqtq^q qrf^q^^qirqqi: | qrqg^HJT q«q ■qgqta^wr^ 
qq l Udayana, Kiranavalf, spqfqqqqrg I 
Chemical action and Heat : — The operation 
of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vatsyayana, the great Doctor of 
the Ny&ya, points to the operation of internal heat, 
(i e g . sftrcfarg: 

faq-nufh i — Vatsy&yana-Bhashya, Chap. IV, 
A'hnika 1, Sutra 47). In the case of combustion, we 
have seen Vijnana-bhikshu explain the heat as latent 
in the Earth-substance, the fuel, from which it breaks 
forth. Udayana points out that the solar heat is the 
souree of all the stores of heat required for chemical 
change in the world. The change of colours in grasses, 
for example, is due to Tejas, in the form of latent 
(invisible) heat, not in the form of Agni ; and the 
cold in winter cannot take away this store derived 
from the Sun. ( <?<urfcfa=fnU f* hf? 

f)sr«T ns^ar: i ^ qi% 

afnfafi frafafn i *r i *i f? 

tw. I faqrift 

faqfaa: €tsfas qq g« qnrt «u i 

vnfeqTrgfrunSqiq i 

gfarTgqrswqrfaasnti 

f*I?*kwq«lt<rpi * | Udayana, Kirandvalf 

| ) Similarly, it is under this 
solar heat that the unripe mango ripens, i.e. changes 
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colour, taste, smell etc,, showing that there is chemi- 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus- 
tion due to the solar heat ( ) even as the 

conversion of food into chyle and of chyle into 
blood are instances of chemical action due to the 
internal animal beat ( or qfoui ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action ( urat ) 
which transforms colours is supposed to differ from 
that. which transforms flavour ( ) 

and q;q> ) and this last from that which produces 
a change of smell, or tactile quality. ( qtqsT ®n*t 
i 5 ^ ^wrarratai: 1 faainfto- 

fasridtu: 1 qrf«r*w 1 

fasfaawstaT: vttsrt: qtnbq' sra#* 1 

<r^nfv i«i- 

qlmtvpifu: surest 1 

arfaq q^q^f fqanututsr.sqtJi- 

«qqi«qsn?i 1 uwts^q- 

VHsptqrt fasmqt v? *r***»i^t 

x*qiifNn*a: *rfq qdnp'Pirit farcntqqrer- 

q»nq stfwNtqsraf : 1 ^ *rn«r»wtsfq 
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qif®s(qK*n’05JT¥Nr»iT^*isr sfa 

nrarafowr ftsnjfasan’flTTgw*: i gift jftgwaqnfNt ^hit- 
*n»s*T w# fasnntaaan^'utJrawT q*i- 

*qTf?^gtrq*JT» ng»i*iT sTgsi qsnfgq; *re!t 

«n?sw'rc«»PW^3inqn#3T:3a)qT i ugviT m?s(«qTqq 

wtiqsw i m?Ji*qTfgrqf*^qxm^fw?»qwj^*u*;*i?l i im: 
wqqnfqw^ *fa ( Nyuyabodhim on 

Annam Bha^a’s Tarkasangraha ), Heat and light 
rays are supposed to consist of indefinitely small 
particles which dart forth or radiate in all directions 
rectilineally with a sort of conical dispersion and 
with inconceivable velocity. They may either (1) 
penetrate through inter-atomic (or inter-molecular) 
spaces as in eases of conduction of heat which when 
applied under the pot boils the water, or fries the 
paddy where there is no chemical action in the pot, 
no decomposition and recomposition of its atoms, no 
change in the molecular collocation ; or, as with light 
rays in cases of translucency or transparency 
( ) penetrate through the iuter-atomic spaces 

with Parispanda of the nature of deflection or 
refraction ( fMipupr, Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
( qfost*?.* fWrrrrrm qfwr. qtg tfa— Udyo- 



HINDU CHEMISTRY 


W9 

takara, commenting on V&tsyayan&’s 

Sutra 47, A'hnika 1, Chap. III.) or (2) 
impinge on the atoms, and rebound back — which 

explains reflection ( — Varahami- 

hira, — Vatsyayana) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha- 
dows, etc., all these operations being also physical, 
and unattended with decomposition and recom- 
position or alteration of molecular grouping, or 
(8) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

( twfasra: ^ Rnftar 

qq wrcfn wwifafa 

c\ ' cn n* 

tKjTVWT^t i (TJdyana, Kiranavali, 

— taken from Vdchaspati, Tdtparyyatfk a. h«P 5- 
Cf. also ( ’nT'gW ftar: t^cir wfiraw 
^sret *l nftovft > V dchaspati — qfrfS fqfctmfq jfar: 

KTOFfte* aiTftfn I qr?l tiSt: t 

*1 *qqft*nnjTgftpsTfa*i - f¥ 

g I ibid. Cf. ^frntqorfatTfq 

14 
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q«r*^«iq<rat wfeqmfhrt ?l9itn?pcq fqqqqrgqT ustwrur- 
f qlqqsi i Udayana, Hqtfaqqqrq;, in reply to the 
objection — qfq f% mnt qfqqrfqqT ’qifkqfsam 

fqcquging qgqqjqnfqqi qiqftg qqjrqqrqsiqiTft ndt n 
gsn 3 »j l (Udayana, ibid.) Definition of — 

saiT^Ki^sissaia^^T^: i ^qinfaqra: qfTqi*f- 

i ^nqsrTfqg q tuqqt«j 

^qgtSflfaqTqig i Uddyotakara, Chap. Ill, A'huika 
1, Sutra 38. qifearcss: wfeqfTqifT^sfq qimfq- 

qigig ( Sutra 47, where Uddyotakara notes — aftsq- 

gfaqra:— ?rei sarenqqqi * n« q*wqqq: 

=\ 

*rsnwm*tw jftsfHfl*?**: ^tsfaqig *fa I Vdchaspati 
explains ?ra 5ajw ws?qqiq[qnt: qqqqr a sTBpa 
g^'fst?j53gK»w^«gtiTatda qsqrqrcqqqisqtqlqitqq' my* 
g« *TstaqfqTsrTt , t i iJ’5i*fTa« 

qqrciqqqqfsfae^qiqt qiT : glsufagicr. i Cf. Vdtsyd- 
yana on Sdtra 47, A'linika 1, Chap. III. On the 
other hand in chemical combination, qsg-.nqjf; 

%*ra?rr qfqsafq qtqqig qfw- 
qrma qr qq htq fawr, fisgigt ftmir:, fowling 
qjR’qqreqtqfqqm: etc. — Jayanta, Maiijar f, gqqqjq- 

g^tqq I For opacity, shadows, etc., vide ^rqr g 
?N:qqwTqifo:TqqqiTg gfiawar q^rnwgi *for:qq*nqr* 
Kifaq^ i aa q q« qiq*q gq ^i§fg i fqqqr- 

5foi:«*qq?tfn swrgwinfor ^tut wf«qtq^ i «^gt 
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g mfa I Uddyotakara, 

Chap. IV. A'hnika 2, Sutra 25. For reflection, and 
its laws, 1 quote passages in my paper on Hindu 
Physics and Mechanics, to which the student of the 
history of Optics is referred. 

Arrangement of atoms in Space : — The Ny&ya 
conceives atomic magnitudes as Pdrimancialya, a 
term which indicates a spherical shape. ( 

*tW*?T*r — — /Sankaramisra). To 

conceive position in space, Vachaspati takes 
three axes, one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
day \ ( roughly speaking, from the East to the 
West) * — a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South ), and the third proceeding 
from the point of their section up to the meri- 
dian position of the sun on that day, ( roughly 
speaking, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i.e. by arranging in a numerical 
series the intervening points of contact, the Jess 
magnitude or distance being that which comes ear- 
lier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in thin 
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way with reference to the three axes. But this 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space,, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 

not only the foundations of solid ( co-ordinate ) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 

Manifold, which alone can serve as the basis 
of a generalisation comprehending all different 
possible kinds of geometry, Euclidean and non- 
Euclidean. (w#sfV 

nwivit: qfefl: m nxwr 

u: « *«t- 

wndiytwrit 

Vachaspati, Tatparyyatika, Chap. IV. A'huika 2, 
Sutra 25. 

The original physical arrangement of atoms i» 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, 
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f<?*Flsftr *ifa >?* winr: €tsd xnwNrt: 

tizfrn * snxmamgsr. i ibid. 

Cf. also the objection in the Buddhist K3.rik4. 

fitW. n This is the typical primordial 

arrangement, and variations in the collocation 

of atoms and molecules (aiv, ). as 

«► 

we have seen, were conceived to account for 
the variety of isomeric modes of the same Bhuta. 

as well as of mono-Bhautie and poly-Bhautic 

♦ 

compounds. 

The molecular arrangement in the case of 
bi-Bhautic compounds is very peculiar. Two sub- 
stances, say Earth and Ap ( water ), form a quasi- 
compound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap. But the two do not form a binary 
molecule. Instead, this coutact of heterogeneous 
atoms leads to a curious result. The atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-atom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the physioo- 
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chemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 

enter into complex contact ( ). In 

all this process, work is done only in the first in- 
stant, in the contact of an atom of Earth with one 
of Ap — the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 
Thus we get a particle holding two binary 
molecules ( of Earth and Ap respectively ) in com- 
plex contact, and such particles continue to be 

formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the result- 
ing mixed or compound qualities of this class of 
quasi-compounds. ( riutamqi 

faffawrcr air amqujutfipsTTqj: 

qrrcaireutqqa^qr: tUToihsTaara: i *m- 

atra vvfaqvfa: qreq i qrhBwruiuttnft: rsrfift 

mfak»T vrfa^vj *nci»i s* 

wravrer uwt vrt®- 

^rrc’qpjnq^ufilpir vwn'ifii: «fw£q qst% 

rffPC^r«TTnr*mrq «5>rrq wtrrwsjfaTsiqeft jnv- 

i fnf qny«nq i qn^^qtf»r*iT fv *rquwi qn*S 
'"Rsa’ *fh » qu: qtfrfa 
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( PraJastapdda-Bbdsbya, I ) 

The whole process may be graphically represented 
as follows : — 



an atom of Earth. Molecules of a bi- 

an atom of water (Ap). Bhaufcic quasi-com- 
pound ; — graphic for- 

a binary molecule , £ , 

of Earth. mula ° f COmpleX 

contact. 

a binary molecule 
of water (Ap). 

I will conclude this account of ancient ( and 
mediaeval ) Hindu chemistry with a note on the 
conception of molecular ( atomic ) motion, Paris- 
panda, and the different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and heat. Any attempt 
to differentiate rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle affec- 
tation. My paper on Hindu Mechanics and Physics 
will give a detailed exposition in a sepaiate 
treatise. 

Parispanda ; — Resolution of all physical action 
into motion : — 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean- 
ing of the term is whirling or rotary motion, a 
circling motion, hut it may also include simple 
harmonic motion (e. g. vibration). All action, 

operation, work ( fiffsi ) is ultimately traced 

to this form of subtle motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 

speaks of a cosmic vibratory motion ( 

— -Sankara). — A^kiisa, in the Vedanta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vdyu, which gives off 
Tejas, and so on j but A^kasa (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta Vdyu : — (1) the motionless ubiqui- 
tous primordial matter-stuff (answering to the 

Sdnkhya Bbutddi ) called Punlwam kham ( jjTrtf ) 
and (2) a subtile integration, the pure unquint- 
uplic&ted Sukshmabhuta called Vayuram Kham 
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( ‘ug’C ) ( answersng to the S&nkhya Tanm&tra 
stage l It is this subtile Altasa, in its Tanmatric 
integration, i. e. in the derivative form, which is 
subject to an incessant Parispanda, The gaseous 
stage of matter ( the Vedantic Vayu ) is in- 
deed matter in a state of Parispandic motion 

— Sankara)'. So also the bio- 
motor and sensori-motor principles apart from the 
directive Intelligence of the Self ( Ht«a« 

Sankar^l ). The Sankhya also conceives this 
Parispanda to characterise every process and 
phenomenon of cosmic evolution ( qfv 

— Vachaspati, Kaumudi ). Bhutas, orga- 
nisms, mental organs, as modes of Prakriti 
(■considered apart from the Intelligence of Purusha) 
are all subject to this Parispanda fY arsps 

i — Vachaspati on Karika 10 ). 
On the other hand, Prakrtti as the Avykta, the 
a-cosmic, the un-manifest ground, with resolution 
only of like to like (uiwufcqra), is devoid of all 
Parispandic motion < 

fail, fimfr qfrtl’ei *rrfa I ibid, on Karika 10 ). 
The Ny&ya-Vai*eshika finds Parispanda in all 
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forms of matter, except A'kasa which, in that 
system, is non-atomic and incapable of any change 
or activity ( fafajq ). But all atoms from those of 

Y&yu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 
whirling ( or vibratory ) particles ( ■'Rwmfrw’S- 
— Raghunatha ; — compare also 
Udayana-Kusumarijali, Stavaka Y. — uthto*: fa 

irfbsfNffn?! qugogq^ar?: qejrftfa i ). All physical 
action consists in motion. The Nyaya-Vai- 
seshika rejects force, power, operation ( »fa ) 
except as modes of motion. Jayanta indeed states : 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force ( »fa ) 
and of unperceived and unperceivable operation 
( walbggoJirqK) is put forward as a philosophical 
( epistemological and metaphysical ) proposition 
to justify the Ny^ya analyisis of the causal nexus 
into mere invariable and unconditional antecedence 

among phenomena without productive power 
or efficiency fas?rrj«iqfwm — Bhasha- 

Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and which, though subtile 

and therefore infra-sens ible \ and 

not qrcftfigg ), is the ultimate form of all physical 
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activity. qq wtftrot amn*: 3 iTt«i 3 : 1 

atnin: l wwt- 

3 Fr=€t^ 1 *t 5 »i 33 f»iT 3 ^t «ipnq- 

1 Jayanta, Nyaya-Manjarf, Ahnika I ). 

The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the various ( material and efficient ) 
causes involved ( e. g. in the case of qiqf-wjfea- 

fiqvufeeqsvrqrKqifaqiKqfawq qq ftfsreqwTqf^q: qiqs 

1 ... amiT qqq: ^3 1 

fqf qiSHiqqrg «r. *3^3 1 — Jayanta, Nyaya- 

mahjarf, AJmika I ). 

But, in the Nyaya-Vaiieshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the S an k h y a - V e d an t a , 
which, as we have seen, considered every thing 
other than Intelligence, the Purusha or the trans- 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

dic motion. ( fsfqTfaSq wra samift "sngrpfsT: t 

' — Quoted in Jayanta’s 
N y aya-m aiijar 1, ATinika IV ). 

Santana, i. e. Gati-santana ( including wave 
motion and current motion or convection ) : Kampa 
santana, Spandana, ( vibration ) Charaka notes 
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three kinds of santanas, serial motions, viz those 
of water, sound and light (..araram*, >PTO*!T*r and 
). Chakrap&m points out that a wave of 
sound travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, ) is conceived to consist of particles 
moving in ao uninterrupted series under the action 
of gravity and fluidity ( 3^3 and ). A ray of 
light implies the rectilinear propagation of indefini- 
tely minute corpuscles, iu all directions, with in- 
conceivable velocity, and a sort of conical disper- 
sion ( soifrfa vsrosmi 

Uddyotakara — Vachaspati ). A wave of water ( sftfar- 
) implies the transmission of vibratory motion 
in the water particles. (Cf. Jayanta — 

A'hnika II). A wave of sound 
is conceived by some on the analogy of a wave 
of water ( ), only the air- waves ( cf. 

the Mfmamsa ) or the sound-waves in and through 
the vehicle of air waves (cf. the Nyaya-Vaisesbika } 
travel by concentric circles not in one but in all 
planes. (N. B. this assumes transverse waves ). 
Others hold that the air waves (cf. the Vakya- 
padiya ) or the sound and air waves (cf. Uddyo- 
takara ) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjuuction of air- particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction and codensation 
) (N. B. this assumes longitudinal waves),— 

( *!>3ri£%u fanmnui: 

( iavara-Bhdshya 1 — 1 — 17 ) 
fa sfaciT wm: faifarnfa «fa 

wnn*n: \—ibid. 

1 — 1 — 13). The Vakya-padiya describes articulate 
sounds (Vamas) and indeed all sounds ( sabdas ) as 
only forms of air set in motion, with rarefaction and 
condensation t J, and capable of variations 
of velocity and configuration ^Tg: 

— V&kya-padija, KaweZa 

I. Sloka 109 ) [vide my paper on Hindu Mechanics 
and Phjsies ). (For the Hindu doctrine of scientific 
Method, vide Appendix ; for certain interesting 
recipes of chemical technology, vide Addenda ). 

I had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti- 
mate of the evolution of scientific ideas in the cul- 
ture-history ( kultur-geschichte) of the Chinese, the 
Greeks and the Arabs, as an Essay in the historico- 
eomparative method of investigation ( vide the Intro- 
duction to my Comparative studies in Vaislmavism 
and Christianity for a correction of this method ), 
but space forbids, and the reader too, I fancy. 



The Date of 
Basaratnasamnchchaya. 

While the present volume was about to issue 
from the press, Mr. T. G. K&la, Editor of the 
Marhattd Journal •'Samalochaba”, 6ent us a critical 
notice of R. R. S, As there are some important 
historical facts bi ought to light and as the date of 
this work arrived at from quite independent sources 
tallies with that assigned by us (Vol. 1. Intro. 
LXXXIX), we make no apology for reproducing its 
substance in a condensed form . 

Charpa/i or Charpa/inatha of the Natha school 
is mentioned in the R. R. S., ( see VI, 58, Poona 
edition ), as also king Singhawa, 

The Navandtha /Saktisara, a Marhatta work by 
Narahari Mala, gives seme legendary information 
about this Charpa/inatha and speaks of him as a 
contemporary of Matsyendranatha. On the left has 
been given the geneology of 
the pupils of The 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the m called It 

was written in $aka 1212, 
i.e , 9 a , d . 1290. So nqwz and Charpa/in&tha 
must have lived at the beginning of the thirteenth 
century A . D . 


i 

. I 

wit* 


•See the concluding portion of a Marhatti work. 
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The E. E. S. which mentions the Siddha Char- 
pa<i must be therefore later than the first half of 
the thirteenth century A. D. 


Cure’s II (A.D* 1069) 

I 

I 

I 

(A D. 1191) 

I 

I 

(A D. 1191-210) 

I 

ftgnj II (A.D. 1210-1217) 


Among! the Yadava 
kings of Devagiri or Dau- 
latabad, there were two 
kings by the name of 
■ Singhawa. Taking the 
Singhan-a mentioned by 
E. E. S. to be the second, 
we are required to place 
the composition of the 

On 

may be safely taken to be a 


the 

work in the latter half of the 13th century, 
the whole the E. R. S. 
work written about 1300 A. D. 


THE WEIGHT OF AIR. 

( By Principal B. N. Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, e.g metallurgy, dyeing, 
pharmacy, perfumery, cosmetics, horticulture, and 
themaking of glass (lenses and mirrors of various 
kinds are mentioned, the spherical, oval — gvi and 
^< 9 , being well-known — Pliny indeed mentions 
that the best glass ever made was Indian glass ). 
But of Experiment as an independent method of 
proof or discovery, the instances are rare, I may 
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note one interesting example in Udayana’s Kira?i&- 
vali, relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana makes 
an interesting statement. It may be objected, he 
says by one who accepts the weight of air — that 
this argument is inconclusive. For a counter- 
experiment may be suggested. The balloon filled 
with smoke ( or gas, ) rises in the air, whereas 
the air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this would only shew that both smoke ( gas, 
and air have no w r eight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at p least as applied to gases. Vallabhacharya in 
the Lilavati speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by w r ater, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kirandvali, t 

Cf. also Vallabh^ch&ryya, Lfldvdti. 



APPENDIX. 

On the Scientific Method of the Hindus. 

(By Principal Brajendranath Seal.) 

The Doctrine of Scientific Method : — A study 
of the Hindu Methodology of Science is absolutely 
essential to a right understanding of Hindu 
positive Science, its strength and its weakness, 
its range and its limitations. Apart from this rigo- 
rous Scientific Method, Hindu Chemistry, such as it 
is, would be all practical recipe, or all unverified 
speculation. This, however, would be a very inade- 
quate and indeed erroneous view of this early 
achievement of the human mind. That the whole 
movement was genuinely and positively scientific, 
though arrested at an early stage, will appear from 
the following brief synopsis of the Hindu Methodo- 
logy of Science. 

Criterion or Test cf Tiuth (after the Bud- 
dhists) The ultimate Criterion of Truth is found 
not in mere cognitive presentation, but in the corres- 
pondence between the cognitive and the practical 
activity of the self, which together are supposed to 
form the circuit of consciousness. That knowledge is 
valid which prompts an activity ending in fruition. 
Cf. the distinction between and I 

Also compare, 

15 
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Vatsy&yana). Truth, the Buddhists contend, is not 
selfevidence, not the agreement between ideas, nor 
the agreement of the idea with the reality beyond if 
any, for this cannot be attained direct, but the har- 
mony of experience ( ), which is implied when 

the volitional reaction, that is prompted by a cogni- 
tion and that completes the circuit of consciousness, 
meets with fruition, t\ e. y realises its immediate end 
(cf. Sri'harsha, Khandana Khanda Khadya on the 
relation of tot to ). This is the material 

aspect of Truth. The formal aspect is given in a 
principle which governs all presentations in conscious- 
ness, and which combines the three moments of Idea* 
tity, non-Contradicdon and Excluded Middle in 
every individual cognitive operarion cT^ 

(identity) araftgqfvi (non-contradiction) 

srarrcwra ^ (excluded middle) sfa totout- 

ssuqiT: — Jayanta, Nyaya-Manjari, TOm^fa^HsHSPJ^ ] 

Perception : — The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensible (e.gf., the minimum visible, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( 
sometimes termed the obscured ( e.g* 

a meteor in the mid-day blaze), and the potential 
{ *T?JTOlfar ), are distinguished but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 
{vide my Paper on Hindu Mechanics and Physics). 

Observation Vachaspati and Udayana) : — 

The entire apparatus of scientific method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further ; they practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, e gf., the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos ; — which 
will enable the tissues, vessels and ducts to be 
observed. Post-mortem operations as well as 
major operations in obstetric surgery (the ex- 
traction of the foetus, etc.) were availed of 
for embryological observations it is stated as 

a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinct in the sixth) ; — and also embryological theories, 
e.g., the indication of sexual character in the se- 
cond month by the shape of the foetus, the shape 
of a round j 3iat indicating the male sex, and am 
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elongated shape as o£ a muscle the female sex 
(cf. Charaka, Sutrasthana, Chap. IV, — *nf% 
fa**? at i fq^: g^r: ^ ^ 

I Chakrapdni notes : ^r; l I 

\ loc. cit. ) In 

Phonetics (as in the Prdtisakhyas, circa 600 B. C.), 
in Descriptive and Analytical Grammar (as in 
Panini), and in some important respects in Com- 
parative Grammar (as in Chanda’s and Hema- 
chandra’s Grammars of the Prakrita Dialects), the 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica, 
and in Therapeutics, especially the symptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena (e. g. f 
they give the heights of the clouds, the distance 
from which lightning is ordinarily visible, or the 
thunder is heard, the area of disturbance of different 
earth-quakes> the height to which the terrestrial 
atmosphere extends, etc., vide Var&hamihira, Sripati, 
and the authorities quoted by Utpala). In Astro- 
nomy, the observation was, generally speaking, 
very defective as in the determination of the solar 
and the planetary elements, and this was probably 
due to the lack of practical interest, but the deter- 
ruination of the lunar constants entering into the 
calculation of lunar periods and eclipses, matters ia 
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which the Hindus had a practical ceremonial interest, 
reached a remarkable degree of approximation (much 
above Graeco-Arab computations) to the figures in 
Laplace’s Tables, which can only be explained by the 
circumstance that in the case of these constants the 
Hindus carried out for more than a thousand years a 
systematic process of verification and correction by 
comparison of the computed with the observed 
results (like the navigator’s correction of the course 
of the ship at sea), a process which was termed 
In Zoology, the enumeration of the species 
of Vermes, Insecta, Reptilia, Batrachia, Aves, etc., 
makes a fair beginning, but the classification proceeds 
on external characters and habits of life, and not on 
an anatomical basis. In B >tany, the observation was 
mainly in the interests of Materia Medica, and the 
classification was as superficial as possible. (Vide 
rny paper on the Hindu Classification of Plants and 
Animals). 

Experiments Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, e. g. y Mefcal- 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
tioned, the spherical and oval and being 

well-known — Pliny indeed mentions that the 
best glass ever made was Indian glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment a3 an in- 
dependent method of proof or discovery, the ins- 
tances recorded in books are rare. 1 may note one 
interesting: example in Udayana’s Kirandvali, 
relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, 
filled with air, will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the 
weight of air — that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke ( or gas, rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda- 
yana replies that this would only show that both 
smoke ( or gas, ^ ) and air have no weight. The 
Hindus appear to have been ignorant of the prin- 
ciple of Archimedes. Vallabhach&ryya in the 
L fid vat 1 , it is true, speaks of a peculiar resistance 
to sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject. 

Mafchuranatha, again, states that the determina- 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

— which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths and weights of wires of uniform 
thickness that can be formed by drawing different 
pieces of gold through the same diamond bore. I 
think it may be regarded as fairly certain that the 
Hindus were ignorant of Archimedes’s discovery, an 
ignorance which, at any rate, they could not have well 
borrowed from the Greeks, no more than they could 
have thus borrowed their knowledge of things 
unknown to the Greeks themselves. [ Cf. Udayana, 
Kiramtvali : — 

fa ^ ( wit: ) mn \ ^ ^ 

WIW ffa I *1 I i 

aaifa l — cf. Vallabha- 

ch&ryya, LflAvatf — W*t- 
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* i mw&irif* srsfa mnnrfifw wsm* 

«nsrsr w^f?rw€T*rorTg i 

cf. Mathuranatha, on Gan- 

gesa’s Tattvachintamani — ^ ) *1 $3*u- 

Fallacies of Observation — Mal-observation ami 
Non-observation l — These were carefully studied in 
relation to errors of observation, and Hallucina- 
tion (wr *r«TT€, ^ 1 ^) — which were ascribed to three 
causes :~ (a) Dosha, itw, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 
leprosy (leading to tactile insensibility, cf. Susruta) 
or defect of necessary stimulus, e.g„ too faint light, 
or undue distance or nearness, in vision ; (£) 

Samprayoga, presentation of a part or an 

aspect instead of the whole • and (c) Sanskara, 
the disturbing influence of mental predisposition. 
e.g., expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference : — Anumana ( Infer- 
ence) is the process of ascertaining, not by percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con- 
comitance ( Vydpti, ) between the mark, 

and the character inferred. The Hindu Inference 
(Anum&na) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction (Material-Inductive Process), 
but the real inference which must combine formal 
validity with material truth, inductive generali- 
sation with deductive particularization. 

An inference admits of a rigorous formal state- 
ment, — in the shape of five propositions, for dialec- 
tical purposes ( i.e., in demonstrating to others ), 
or of three propositions when the inference is for 
one-self ( ) : — (1) the probandum, the 

statement of the proposition to be established 
( vfatn, ignzrfirita, e.g. y yonder mountain is fiery 
(say, an active volcano) $ (2) the reason, the 

ascription of the mark ( fg, ), — e.g. t for 

it smokes y (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference, —clenched by an exam- 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, e.g., whatever 
smokes is fiery, as an oven - y ( ; — (4) next, 

the application, the ascertainment of the existence 
of the mark in the present case ( ) e g., 

yonder mountain smokes (5) finally, the conclu- 
sion, the probandum proved ( ), e.g,, 

yonder mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 
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4. Yonder mountain does smoke. 

5, Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three or 
the last three propositions, are held to be suflU 
cient. 

The Hindu Anumana, it will be seen, anticipates 
J. S. Mill's analysis of the syllogism as a material 
inference, but is more comprehensive ; — for the 
Hindu Udaharana, the third or general proposition 
with an example, combines and harmonises Mill’s 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive-Inductive process thus turns on one 
thing — the establishment of the invariable con- 
comitance ( o*nfH ) between the mark and the 
character inferred, — in other words, an inductive 
generalisation. The question is — what is our 

warrant for taking the leap from the observed to 
unobserved cases ? Under what conditions are 
we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation '( 
The Charvaka view Among the Chdrv&kas 
there were two classes, the cruder school of mate- 
rialists who accepted perception ( ) as a valid 

source of knowledge, as well as the reality of 
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Natural Law (*?*??*), and the finer school of sceptics, 
who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Preception as 
well as Inference, vide Jayanta’s reference in the 
Nyaya-Manjari to f ; also 

amsimm tfh vftnrre «?T»np$s3?ajT^ranj- 
f»ur???sm 3 K# 55?^9 snjeejra^r^— A'hnika I, Man jar f. 

The Ch&rvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction ( 551(5? ( is itself an induction 
( a case of Vyapti \ which amount to reasoning 
in a circle ( 1 ; that every inference is based 

on an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited preceptions, 
and thus there is a regressus ad infinitum ( wnf? 
qTwjrt ) ; and that the nexus between cause and 
effect, or between the sign and the thing signified 
( e.ff., smoke and fire ) is only a mental step 
or subjective association based on former per- 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists— their Analysis and Vindication 
of Inference : — The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( nftrew, «rwr* Nyaya-Vindu). This uni- 

formity, for scientific purposes, has to be divided 
into two different relations, — (1) the uniformity of 
succession in the relation of cause and effect, e.g.. 
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of smoke to fire farifoTTniwni, , Nyaya-Yindu) ; 

(2i the uniformity of co-existence ( in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, e.g., the relation of invariable 
concomitance expressed in the proposition,— all 
Sinsapas are trees, — which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (i.e., the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, 
a Sisu tree), — a relation which may be termed 
essential identity ( — Nyava-Vindu ). To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
which is employed in inferring 
the absence ( nfri'N ) of a thing from the non-per 
ception of something else. In all cases of inference 
based on the Uniformity of Nature, the relation is 
that of inseparableness or non-disjunction between 
the mark and the character inferred. The question 
is— how is this inseparableness ( ) ascer- 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparablenebs or Non-dis- 
junction : Buddhist Account : — First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom- 
paniments, wafwta ) is invariably preceded by a 
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specific cause ( ). It is not that clouds 
always lead to rain, or that floods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecent 
circumstances ( e.g. the appearance of a particular 
kind of clouds accompanied with flashes of light- 
ning, the roll of thunder and flights of Valakas — 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani- 
ments). Again, this particular kind of flood (over- 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other case of floods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier Nyaya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect, 

I quote Nyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyaya and the Buddhistic systems, 
i sq qsr5mg*?tu?t i — 

^H8jt qrci 
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hww i §f%TO: »i»iflTOf I iTO ^fh q?TOiqrr- 

TO «fff *tfaXHWTTO gttfaTOTg gfe^’W Wtg | 
stasg ( u«r qusfa — 

'SqftSiTO^'sjTOfa^t »l<?t¥fa: «fa ^TOlWlft- 

qqr*i 3 « ufa ijrorg l ( Uddyotakara, 

Chap I. Alinika 1, Sutra 5). Vachaspati puts this 
clearly : — *ugfa sifronfa qnGffgquj rrarfq w?st 

•T oJjfH^TfcT t»!gTO HfwiW wfilTOg. I TOW HTOTSHfa qf*- 
fl-Rt wfTOxd>fa *? wjufannsfi w3g l In other words, 

a single condition called a cause is not invariably 
- succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,— and also the specific effect ( e.g tMifasiq) 
which points to a specific causal antecedent. 
Compare also Jayanta : — we infer an effect from a 

specific assemblage of causes — q ^ ^gs fjft 

$ws wfaTO: wig i *ifa •<* qn*<n fg: i *r ^ 

g*sn*r: i TO^T^wtTTOfaf»5?rf*rft»rE*:i: 

* q urn: i 

TO«ig»rft -IqqgqTTO 3ftfqqg i »t qjrmfq$qTmmrq qteq- 
siftim: i Similarly we infer a specific cause from 
a specific assemblage of effects :— itqqfqfq qq 
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w sf «Wif i sfwr- 

3g*nrf*3fa^mfe*nfq *ift^jftqqftre ^T *fa e?nfq — 
iwig^TuftsufiraN 3} *r qssfa i 
*Trg*u*T*t ^tqtsfa q^i^fwTftqr: n 

( Ny&ya-Manjarf, A^hnika 2, on Gotama Sutra 
5, A hnika 1, Chap 1. ) 

A specific assemblage of causes, therefore, has 
only one specific assmblage of effects, and vice 
versa . Of course, the observer is to find out the 
essential or relevant features ( as distinguished from 
the irrelevant ones ) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the exact mean- 
ing of the inseparableness or non-disjunction in the 
case of cause and effect, we come to the question 
with which we started — how is this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena ? Obviously, mere 
observhtion of their agreement in presence ( *uqq ) 
and their agreement in absence ( ) is no help 

in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred oases you may have observed that 
when there is no ass, there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 

• Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom- 
paniments is found to precede B immediately. Now 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( ; — it is this method which we 

may term the Method of Subtraction ( the Method 
of Difference in its negative aspect ) that is the only 
exact and rigorous scientific Method. Such was 
the statement of the earlier Buddhists (cf. Uddyota- 
kara’s and Vachaspati’s report of the Buddhist 
Doetiine of Inference — 6 fe i 

-—a Buddhist Karika quoted in Vachaspati, Udayana, 
Srfharsha, Madhava, etc.) — qrraqnunumi 

*lfa Vfqfa— i 

?! forest 
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*n* m: i — V&chaspati, Tdtparyyatfki, Chap I, A^nika 
1, Sutra 5, vnfnvtm: ) 

But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised (1) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear- 
ance of B . The definition of a cause is based 
on two fundamental characters, (1) the uncondi- 
tional invariableness of the antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of these aspects. 
And one main difficulty in the practical applica- 
tion of the canon is that along with the introduc- 
tion or sublation of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchakdrani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference ( the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally enyphasises the unconditionality 
and the immediateness of the antecedence as es- 
8$atial momenJB of the causal relation. This is 

16 
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neither agreement in presence, nor agreement in 
presence as well as absence ( the foundation of 
J. S. Mill's Joint Method of Agreement ), but the 
Joint Method of Difference, The Panchak&rani 
runs thus : — 

The following changes being observed, every- 
thing else remaining constant, the relation of cause 
and effect is rigorously established 

First step — The 'cause’ and the ‘effect’ pheno- 
mena are both unperceived. 

Second step — Then the ‘cause’ phenomenon is 
perceived. 

Third step— Then in immediate succession, the 
‘effect' phenomenon is perceived. 

Fourth step — Then the ‘cause* phenomenon 
is sublated or disappears. 

Fifth step — Then in immediate succession, the 
‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
relevant or material circumstances ). 

This Panehakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill's Method of Difference, or what is iden- 
tical therewith, the earlier Buddhist Method ; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mills’s oanon. 
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and is as much more consonant than the latter to 
the practice of every experimenter, as the Hindu 
analysis of Anumana as a Formal-Material Deduc- 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s ana- 
lysis of the Syllogism ( or Mediate Inference ). 

But even the Panchakarani is no sufficient 
answer to the question with which we started. 

The Panchakarani is only a method ; it shows 
only how in a particular case the relation of cause 
and effect is to be established ( ). 

But we want more than this — we require a warrant 
for the process. The Buddhists therefore supply 
the following proof of the Method : — Doubt is 
legitimate, but there is a limit to doubt. When 

doubt lands you in an unsettlement of a fundamental 
ground of practice, and would thus annul all 
practical exercise of the will, the doubt must 
cease ; else the doubt would be suicidal or sophis- 
tical. In this particular ease, when the Paneha- 

k&rani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be f 
without a cause > which would be a contradiction 
of the rational ground of all practice, for all voli* 
tional activity proceeds by implication on the 

principle of causality. If things could happen 
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without a cause, all our motives to action would 
be baffled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in- 
complete. In fact, the Buddhists go further ; they 
hold causal efficiency ( ) to be of the 
essence of empirical ( relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form ( viz., there can be no pheno- 
menon without a cause) and the truth of this last is 
g uar anteed by the same ultimate criterion of em- 
pirical ( relative ) Reality as the truth of Perception 
itself, viz., the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance ( or non-disjunc- 
tion ), the Buddhists argue, has another form, e. g ., 
the relation of the genus to the species. We may 
have perceived a hundred instances of the associa- 
tion of certain characters with certain others ; we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise and establish invariable and un- 
conditional co-existence. We must be first satisfied 
that there is identity of essence ( URlwj ). 
It is only when we perceive that the characters 
of a Sinsepa are co-inherent with the generic 
characters of a tree in the same individual object 
( a Sinsapi tree before me ), and when we further 
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perceive that the characters are held together by 
the relation of identity of essence, that we can say 
that all Sinsap&s are trees. For as there is identity 
of essence, a Sinsapa would not be a Sinsapa, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence ( ), as in the 

relation of the species to the genus, is the sole 
ground for establishing uniformity of co-existence 
( Hfaw, ). 

(For the Buddhist Method of Induction, in 
its later form, the Panchakdrani, vide Sarvadarsana 
Sangraha — Buddhist reply to the ChdrvAka attack 
on Inference : — 

f*niTH^ri?T i *rfanwrqf»rtwts?i'H* *i i 

As for the Nydya view 'cftnwraftreurqft 

tf« l — the Buddhist objects — 

i wfasqfa, ^ aifw^rrr- 

JltFUlI I — the Nydya retorts *fg 

*1^ ^tfvWTUTT ^frqct xfa I — the Buddhist 
answers — 4# fa«nfa W?- 

fawn: htpsu: farn^T^ i nfa f% 

jn qfarcrrawwt mwtj: » arramr- 

qfamnn xfa i inppiftifwfa ^faawfat fh^turt i 

flSHqfatfaqq* ^rr*fi%5aft; WT*tqqpWT3q<sni<reqrfarcW. i 
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^gqvi: BTqgqqpw:, qn*»iftq^5 ufa <?q*3pw:, ^qgarei 
, *iTOigq*pwTg ^gqstnf: *fa eir-w*wret: 

^nSjgnrwwq: faqlqft i uut gi5Twjf»iqH*T ■tifq *ifa*iTwiq: 

I qfe fsrstqr ^ffaqftg aTC3Tg 

fqq% qxqqiBf^: i ^Bfvi g qiufi iju: u^wrfrq^nisfq 
sqfw^TTaiTTqT: faqi^fauT i fjfaqtFsrqtq UKrmifaqq; 

i^su fssrqr *f« umrmfuqrc^rq^Tg «qqsi?t i sung qnsu- 
3IT*ft qrr^qi^ 'Biun*^ ^gflTqq?t xfu | Sfivvadarsana 
Sangraha, Bauddha-Darsanam Vide also Sridhara 
Kandali. 

The Nyaya Doctrine of Inference : — The Nyaya 
easily demolishes the Buddhist contention about 
identity of essence. The Nyaya writers, being rea- 
lists, do not impugn the reality of the genus ( sufa ) 
like the nominalists or the nominalistic eoncep- 
tualists ; but they point out that the inseparable- 
ness (or non- disjunction) in such cases can only 
be established by the experience of unbroken 
uniformity ( ^aifwsnfTsr i.e., by ). 

Uniform agreement in presence with uniform 
agreement in absence, — not the mysterious identity 
of essence irresistibly perce ; ved in any individual 
case or cases— is the only basis for constituting 
genera and species in Natural Classification. Indeed 
some of the later Nyaya writers point out that 
individuals do not always possess in Nature all the 
characters that go to form the definition of the 
class to which they are referred. 
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Similarly, as regards the relation of cause and 
offect, a nexus is sometimes fancied to be perceived# 
a power in the cause to produce the effect ( wfar ), 
or an ultimate form ( sufir ), which is sup- 
posed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon’s view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
Thore is nothing except the invariable time*rela- 
tion (antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi- 
tional antecedent as well ( fwnfsr- 

being the definition of ). For 

example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi- 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some- 
thing else The potter’s stick is an 

unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con- 
sidering it) is not an unconditional antecedent, 
and mu9t not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante- 
cedents, or what enters into the production of these 
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co-effects, may themselves be invariable antece- 
dents but they are not unconditional, being them- 
selves conditioned by those of the antecedents of 
•which they are effects. For example, the sound pro- 
duced by the stick, or by the potter’s wheel, in- 
variably precedes the jar, but it is a co-effect, — 
and A'kisa (ether) as the substrate, and V<iyu (air) 
as the vehicle, of the sound, enter into the produc- 
tion of this co effect, but these are not ‘uncondi- 
tional’ antecedents, and must therefore be rejected 
in an enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in- 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot therefore be regarded as 
causal conditions ; in short, nothing that is unneces- 
sary is unconditional ; for this class, vide Visvan^tha 

Visvan&tha, Siddh&nta 
Muktdvali, on Sloka 20. For example, it is the cus- 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre- 
sent, is not causally related to the perception of 
direction or spatial position, because we can ima- 
gine such perception without finger-pointing, 

Vachaspati, Tatparyya-Tika, Chap, I, A'hnika 1, 
Sutra 5, — this shows that the doctrine of 
was long anterior to Gangesa). 

[ Visvanitha in the Bhasha-Parichchheda men- 
tions five kinds of conditional 

antecedents — (1> ft* (2) *x uitkw- 

), (3) 

<4) irfn '■uxfTsra ) *r 

and (5) *juTfa faquir «cswxfa*x: 

( Slokas 19, and 20), 

«x ^RTT<B*TT?T33 

Siddhanta Muktavali, loc. cit.— The 
Dinakan points out that the first two cases are 
comprehended under the formula 

i There are several classifica- 
tions of these irrelevant antecedents ( ) ; 

I quote one of the best known]. 

The unconditional ( ) as interpreted 

in this comprehensive sense is a far more fruitful 
conception than Mill’s, and is well adapted to its 
work— the elimination of the irrelevant factors in the 
situation. In the end, the discrimination of what is 
necessary to complete the sum of causes, from what 
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is dependent, collateral, secondary, superfluous or 
inert, (*'. e. of the relevant from the irrelevant fac- 
tors) must depend on the test of expenditure of 
energy. This test the Nyaya would accept only in 
the sense of an operation analysable into molar or 
molecular motion ( — 

*nfa, Jayanta, Manjari, A'hnika I) ; 
but would emphatically reject, if it is advanced in 
support of the notion of a mysterious causal power 
or efficiency ( ). This is a peculiarity of the 

Ny&ya— its insisting that the effect is only the sum 
or resultant of the operations of the different 
casual conditions — that these operations are kine- 
tic, being of the nature of motion, in other words 
holding firmly to the view that causation is a case 
of expenditure of energy, in the kinetic form, — 
but at the same time absolutely repudiating the 
Sankhya conception of power or productive effi- 
ciency as metaphysical or transcendental ( 
and finding nothing in the cause other than an 
unconditional invariable complement of operative 
conditions ( ) and ' nothing in the effect 
other than the consequent phenomenon which 
results from the joint operations of the antecedent 
conditions qfosre ^—Jayanta — 

SUIUT— 

Jayanta, ibid, A'hnika, 1, stfwfaTmnin— it may be 
noted that the Nyaya, while repudiating transcen- 
dental power (Sakti) in the mechanism of nature 
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and natural oausation, does not deny the existence 
of metaphysical conditions like merit ( ) which 

constitute a system of moral ends that fulfil them- 
selves in and through the mechanical system and 
order of Nature— vide Jayanta, wntfisu fawfa 
— A'hnika i, )• 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit- 
ance ( Vdchaspati) which can 

be ascertained only by the uniform and uninterrup- 
ted experience of agreement in presence and agree- 
ment in absence, and not by deduction from a cer- 
tain a priori principle like that of Causality or 
Identity of Essence. 

Nyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections (1) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Charvaka rightly points out, the Methods 
enable you to eliminate irrelevant antecedents that 
are or can be perceived ; but the introduction or 
subl ation of latent or undetected antecedents can 
be imagined against which the Method of Diffe- 
rence is powerless. In the case of the production of 
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smoke, for example, by fire, — what if I say that an 
invisible demon intervenes in every case between 
the fire and the smoke, that this demon ( ftran* ) is 
the immediate antecedent and real cause of the 
latter, and that the fire is an accident which, in 
every such case, is brought about by its own causal 
antecedents in saying this, I do not go counter 
to the principle of causality and am landed in no 
contradiction (•3'PiTU) such as strikes at the very roots 
of all practice, or baffles the completed circuit of con- 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Difference rigidly) is ascertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the :principle that phenomena are all 
conditioned, i.e., exist only under certain conditions 
( ), — which is more comprehensive than 

the principle of causality, and the contradiction of 
which equally overthrows all rational practical acti- 
vity. Yes, 1 accept the conditionality of phenomena, 
but this is not violated by supposing that one speci- 
fic assemblage of phenomena has more than one 
cause. It is true that if you suppose such plurality of 
causes, you cannot establish the invariableness of 
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the particular conjunction ( green-wood fire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Nature to fall back upon, you cannot ascertain, from 
the present case, or from any number of similar cases 
that you may have observed, that all green-wood fires 
are followed by smoke ; i t e. y you are helpless in de- 
monstrating with apodictie certainty ( or ascertain- 
ing indubitably ) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno- 
mena, and take your stand on observed concomit- 
ance (uniform and uninterrupted experience of agree- 
ment in presence as well as absence ) without 
assuming causality as an a priori principle and 
making dedi*ctions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in evefy individual case. I am free to admit 
that theoretical objections #f irresistible force ( like 
those of the Chdrvaka Scepties ) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance (srTfrnretqui) on 
the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by your eanons of causality and essential 
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identity ( and turtrij )• Ultimately we all 
have to fall back on the rational practice of 
thinking persons ( wRUR^: )> and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apcdictic 
certainty in the affairs of life ( RmrfaiRratRfmRTOg- 
tnsraar RmRstR' ). This same practical 

certitude is also the ultimate warrant of the Deduc- 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[ To the earlier Buddhist canon of the Method 
of Subtraction, i. e., the negative Method of Differ- 
ence, Uddyotakara and Vdchaspati of the Nyaya 
School pertinently and acutely object as follows : — 

uai ua uw ur nfRR*t:, 

*r*rai *fh ’RgansTtu: i «« 3 ufawt *r ?nR?[ 

1 «rt H*iM usqnfrr: 1 rjwi fa? rrjrsrr wtr; 1 u 
Rfai Kiwmifa 1 n^RfuRitsfa 1 rr rrrri- 

r$r ri?:, «r 'R RuawRRt* WRafa rrrrkSr «Rfa, nf«R ufa 
Rfa RUf?l RR?I RRUTRI^ I R^fa Rfa flfafa. UWtSJURRfa 

RtEWRfa I RR RRlfa R UR 1 RffUTRTlfRRIR RRfaRW', 
umfa tmRwfas mjwflsm 1 am ft 
*re*t sr R* ft w„ RRwfa r rss:, r u 1 msrrtfto- 

^R VRRI TTW fa*tT Rfa RR[1 WTRT?[, RR U«jfa Rul fajJlRR 
RlfijUt R^:. VR RIUURRR^JvntsfR fastTRT* 

fR »rfRRrfu, «fa RRsa* *nrm *uai fam wi 1 r r tfn 
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fggrgqr, nw Tigwrfgq gfafoTg i ggqwiT^q *fg n 
gggrcggr stffTqrgtuqrg i gggi?;%q g JtfTqggSt uw^qg- 
Jtgggg 

Buddhist reply :— gttfgg i gl gt ggt gg; g g^qnqg 
MT?je*isfirsq*igM?^q, g fgsn , qtg j g* i * g qfTgrfggqiggT 
fqfggg^ggTgt ggg^rc^q g»g?t gf* Mflg'tgsgfvrMTt fgfirt 
qfttfg, *i g ngtgtgfaMT* Trewfg i *itRj g«rgrsgqqrar<raT 
Mifc: i gfg g gfafga' giwrg fgqisfa qfy qffgg v gt g ^q- 
i ag ggt ( fqsng: ) g^gr qfygf%g: ggt gffl gifNg- 
qg Mia qfytfq g qiiTgg | gn^M Mg gig ggsg?g g wnnnri I 
Now the phenomenon that is contingent ( ^tgTfq?qi ) 
cannot he uncaused— -MqiTT^ fe qntg « fq<g' grq 
qr «ig, gg^stm g gnqifqggrag i And with the 
limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( i. e., of the unconditional invariable 
antecedence ) — 

*nfq Msttf gnqg, ggtrcqitqHgTTtq i q*igqn^q wig ?fa fr 

\ggi qf*qn«wg i g Mg g^t" qfq g qq^iTta; ^ng, 

gfg g gy : gn^ig < qgg ggrcnfq g grr$ I g fr ggirggit^g 
ggfg, gyj'gfq g*i< wi«tg, ggg gfg^f g^g: gtigi qgr m 
gngrfggg>3«giTf«: i 

. Ny4ya rejoinder :— gstg i ggjfq fggT qfy' gfqgwt 

gjg;, ggjfq n fqnTMTgtK gtqgwft ?tarogqqra:, ggsrfq fqgrg- 
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i ip* es ifr: *sfat: wftraftra:. Tren w, 

»i vw am*: i fftr ru?*ntsfa uwneta *t«r qnrvii^’UT 

«K 

*pfrerfa?pfit vjr: i tfrr wftrefnts wctot: i 

* w *n?^' efsrftig* gw*i fftr jwj’ uef***^ i *i?pt- 

W^lf*lTT5*?;»uani (vide Ny£ya Vindu) I * ^ 
wfa tfftrSt n*raf%i nwre tfn 

wrmrwwr V wn^MiK’ii g?rr^ i * w e**i* 

«qew’ ep.ue’erftma msm w*ra fwrwntd w*ftt i 
ftp Turvreftfifnn jnT: ureif uw: nrssj v^ esTfrmw if - 
ftfa i syifqsn'ft a^sqfwftwrneireEtft 

w jphi ftrarrftig^ i 

The Nyaya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec- 
tion with something else, a relation of antecedence 
and succession ( or concomitance ), without any 
element of productive efficiency or causation. 

wjftr rraufa »i mraS 

usfu i uut w ufu *fT?Tfa<p*gfatfa: tftr ^ i 

efv e»q*F: **Tvufa^?mT *i*n»nl^: *iajfw^rf!t j. 

W W et *T 5 '.WJ I WU ^TT«&ir7WfT*Wrc«Tet%»ri JJfIT 
nm 3*ftwm: l Vachaspati, Tatparyya-Tib^ 
Cl*.. I, A'hnika 1, Sutra 5, *rrfiro^taroftnii*: i 

The Ny&ya analysis of the causal relation con- 
tinued :—* Co-effects*— In the enumeration of dif* 
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ferent varieties of irrelevant antecedents ( ), 

we have already noticed that co-effects of the same 
Cause are apt to be confounded as cause and effect. 
In some cases, the co effects may be simultaneous^ 
e.g. 9 the case of the ascending and the descending 
scale in a balance, which are co-effects of gravity 
(vide Partha-sarathi Misra on Kumarila, SlokaV&rt- 
tika — 

— sloka 157, Sunya-Vada). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co effect to be the cause of the suc- 
ceeding co-effect ; e.g. y the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains ; — where the movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause, viz. y the heat 
( ), which disturbs the elements, viz. y the earth 

and the atmosphere ( ) ; the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

(Uddyotakara, and Vachaspati — * ^ 

3«Sr*TQi?lf tramm: ^ *snf*i 

eqfuzrg TOfa—Tatparyya — Tik& II, 2, Sutra 

37 ). 


17 
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Synchronousness of Cause and Effect.— This is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, e.g. t the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect, but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

( ) e.g., in the case of the needle 

piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kum&rihi, Sloka-Varttika,— Sgtgsat fa* 

ngtqiWTUW, *.*r*T*tjfal 34 «r. I 5***1 
4UT uut i Sunyavada, Sloka 156-157.— 

I quote Mim&ns& authorities, but the view is com- 
mon to the Mim&ns& and the N y&ya- V aisesbika). 

The time-relation in a chain of causes and 
effects : — A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Yaiseshika system (and the later Ny&ya). A 
moment (ultimate unit of time, Kshana, vr* 'is 
defined to be the time- interval between the 
completion of the sum of conditions and the ap- 
peawance of the effect. The Yaiseshika oonceivoe the 
unit to be determined by reference to the division. 
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of one atom from another ( 

qtm: ww:— Sapta Padarthi, Siva- 
ditya ; — i.e., the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion). The Sankhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanm&tra. 

The number of such units will determine the 
time-interval between a given set of physical condi- 
tions and a particular effect, for between a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
(for which both the S&nkhya and the Ny&ya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes : — This will be discussed, 
when we consider the relation of Vydpti to the 
principle of Causality. 

The NyAya Ground of Inference— Vy&pti f*Wi- 
— V itchaspati) }— Inference, then in the 

Ny&ya, depends on the ascertainment, not of the 
casual relation, nor of the relation of genus to spe- 
cies, but of a natural relation, between two pheno- 
mena, of invariable and unconditional concomitance 
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( «xffr: — Uddyotakara 

and Vachaspati). Of the two phenomena so 
connected, one is called the Vyapya or Gamaka 
(the sign, mark or indicator), and the other Vya- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyapya or Gamaka 
(sign or mark); and fire, the Vy£paka or Gamya the 
thing signified or marked). Now the relation of 
Vyapti between A and B may be either unequal 
or equipollent or ). When 

A is the sign of B, but B is not the sign of A, the 
Vyapti is one-sided or unequal, and here a 
Vyapti is said to exist between A and B, but 
not between B and A. For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vydpti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition : — Wherever the 
Vydpya (sign or mark, e.g., smoke) exists, the 
Vy^paka (the thing signified or marked, e.g., 
fire) also exists. From this it follows by neces- 
sary implication (a sort of ) that when- 

ever the Vyapaka ( e.g ., fire) is absent, the Vyapya 
(e.g., smoke) is also absent aunnHn:). Again 

the Vyapti may be a mutual or equipollent one, 
i.e„ A and B may be signs of each other, e.g. 
green-woed fire and smoke. Here each in turn 
is Vyapya and- Vydpaka, and this is expressed in 
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the two propositions : — (1) Wherever there is 
smoke, there is green-wood fire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows — (1) where there 
is no green-wood fire, there is no smoke : (2) 
where there is no smoke, there is no green-wood 
fire. We have seen that a Vyapti exists between 
smoke and fire, for wherever there is smoke, there 
is fire. But we cannot say that a Vyapti exists 
between fire and smoke, for we cannot say that 
wherever there is a fire, there is smoke. The 
combustion of an iron-ball ( ) > for ex- 

ample, is a case of fire without smoke. But it 
would be correct to say that a Vyapti exists 
between green wood fire and smoke, as well as 
between smoke and green-wood fire. The ques- 
tion, therefore, is — What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; i.e., on 
condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
Vyapti implies unconditional invariable concomit- 
ance, and the relation between fire and smoke 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition/ 
Upddhi. viz ., green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds: — (1) Contingent 
conditional relations, holding good on the fulfil- 
ment of a certain condition or Upidhi. and (2) 
Vy&pti, or unconditional invariable relation, 
between a mark and that which it makes, a rela- 
tion without any Upadbi or determining condi- 
tion ( ). It is this latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a Vyapti exists between 
A and B, then A is a sign of B, and an inference 
of the presence of B from the presence of A , and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is — how 
to ascertain the relation of Vyapti between two 
phenomena. 

Ascertainment of Vyapti according to the early 
Ny&ya ( aufHevtm* ). — Briefly speaking, the obser- 
vation of agreement in presence ( ) as well as 

agreement in absence ), between two pheno- 

mena, with the non-observation of the contrary (*u- 
). is the foundation of our knowledge of 
Vy&pti ( — Vachaspati'. This suggests a nat- 
ural relation — Vachaspati) of invariable 

concomitance ( — Vachaspati) between the 

phenomena, which is fortified by our non-observation 
( ) of the contrary ( ). But this does not 

establish the unconditionality of the concomitance 
( ), which is essential to a Vy&pti. 

We have therefore to examine the cases carefully 
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to see if there is any determining condition 
(Up&dhi — i. e. some hidden or undetected but really 
operative or indispensable accompaniment ) which 
conditions the relation between the supposed 
sign or maik (Gamaka) and the supposed signate 
(thing signified, Gy my a). Now let us consider 
what constitutes an Up&dhi, It is a circumstance 
which always accompanies, and is always accom- 
panied by, the supposed signate (the thing signified, 
Gamya), but 'does not invariably accompany the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con* 
stanfcly present, there can be no Upadhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upadhi. This follows from the very defini- 
tion of an Up&dbi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely oues) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Up&dhi ( nfipatVTfa ) 
is absent, and therefore it cannot be the Up&dhi. 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant pheno- 
mena. In this way, when we have disproved all 
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suspected TJpadhis, we conclude by establishing the 
Vyapti. It is true that we may still go on doubting. 
But doubt has a certain limit for the ‘experimenter* 
and the thinking person ( ir^T*T*l \ When 

doubt overthrows the foundation of all rational 
practice ( HT«TTfo7«jtainaT ), or leads to a stoppage 
or arrest of all practical activity ( ), 

it stands ipso facto condemned, and must 
be abandoned ( )♦ Snharsha 

and Udayana — is mentioned by V&- 
chaspati \ Thus it is that Vyapti is ascertained. 
In this way, we observe innumerable instances of 
Vyapti. Now by means of repeated observa- 
tions of this kind ( )> we have establish- 

ed the principle of the Uniformity of Nature ( 
uf?TW ), and also of Causality ; and these two 
principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, ^ ) to confirm a par- 

ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain- 

ment of innumerable particular inductions of 
uniformity or causality ( 

ismfamivwwfx— Vachaspati). Thus Tarka 
also helps in dippelling doubt ( ). Snharsha* 
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■however, questions the validity of this verification, 
— cf. the well-known couplet ending ini: HTTOfa: 

i 

It will be seen that the process of disproving 
all suspected Upadhis ( HqTfasrrTfaTT* ), in the early 
Ny^ya, answers exactly as a process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
absence ( ) even in the absence of the Upadhi, 

fortified as this is by the instances of agreement in 
absence ( ), virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
difference is this Mill’s Method of Agreement is 
formulated in view of the phenomena of causation 
(including co-effects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 
Causation ; the Nyaya Method based on the dis- 
proof of suspected Upadhis is a more daring and 
original attempt, and is far more comprehensive in 
scope, being applicable to all Uniformities of Co- 
existence and of Causation alike. And this the 
Nyaya successfully accomplished, by introducing 
the mark of unconditionality ( ) into 
the relation of Vy&pti (Concomitance), even as 
the same mark of unconditionality ( ) 

had been previously introduced into the definition 
of Causality ( qnsfoivnwiq ). The difference 
between the early Ny&ya and the Buddhist systems 
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may be briefly put thus : — The former relied on 
empirical induction based on uniform and uninter- 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyapti to which they sub- 
ordinated Causality in the doctrine of Method ^ 
the latter assumed two a priori principles. 
viz ., causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

[Text from the early Nyaya : — 

Method of Agreement and the Joint Method 
without the device of the Upadhi : — 

Cf. Jayanta on sr fam 

«*** *T*T: I *rs^Tft?TT I TO*’ 

‘only this remaining throughout/ while others 
change — implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup- 
plemented by a set of negative instances 
( agreement in absence ) : — 

iifaw i fwiwJ snt 

fftf 1 n* sfa inrt 
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fas*: i 5 i*it * wra* f tar w 

tfh Jayanta, A'hnika II, arfnt^ifk- 

i 

Doctrine of (he Upddhi : — Unconditional con- 
comitance distinguished from conditional : — 

at at 9 ar ai^j auft ^iwifasst faaa: « aa aaar:, 

awa tat: gsg^ i aai ft **TT^I»rt atnfta*raj: 

anwrfaaf: i *ra atn^faf a wfefn: i ^qaiwrai t ft faaxfq 

*4 «5v 

I *ilfo*T5J<nfVsra: * ^wt- 

fapr. i ^r?fr * i ^i^hrt <3vr§: 

wmgqqvi: i fasw: *3*n*rcr*l i 

Concomitance sufficient without causal nex- 
us : — 

The Buddhist objects— In Nature, everything is 
connected with everything else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everything might follow from 
everything else. The Nydya replies — You admit 
uniformities ( of co-existence, etc. ) other than 
causal ; — so you confess that a natural fixed order 

can exist without causal nexus * 

An TJp&dhi. how established and how dis- 
proved : — 

The Nydya then proceeds to show how an Up&dhi 
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is established, or how disproved by observation . — 

hi *r*': *r«rT?i*sT«T fa«rr rjjirg 

rrift: vr«j g i 

g fir’rr ^g^sfwrg, sqifs^w w ^Jjwsrej 
Bflurrwnn^, ^ «jr?j«r *igtraa*<i®f 

*fi?r<r ^ vfangTts 5^f=ifr ^rwifa^: 

' S V M N 

General Method of Induction by exhaustion 
of the Upadhi, more comprehensive than Mill’s 
Joint Method : — 

For the definition of an Upadhi, vide Sn'harsha and 
Udayana : TOT9€wit 9; srwssrsufa; t 9 wfirftfif I 
Hence to avoid an Upadhi ( which is ), 

the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances ( of agreement in presence, ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, ) must 

be safeguarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-perceptible Upadhi — Limits of 
legitimate Doubt : — 

*t?t fw<ft tortct n wfai 
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RWT I W|PTWciT?| I 

£^rr«c^t ftrai'enii i faTOHrqretq^rSfar 

*ifa i *&n\ 

I tf^U^Tfa* Wifi* ^f^5tftsgq^«i{PTT 

su^ftr wm ^jnnfwta fafag*r: i — 

Tarka, U'ha, — Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of mature, and Causali- 
ty : — Doubt finally dispelled : — 

Now innumerable particular uniformities of 
this kind ( Vyaptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( wnmfiiw ), as well as in the 
principle of Causality ( qrTcfawiinq ) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( *f *u*J3*l ) but a men- 
tal pre-disposition based on uniform and uninter- 
rupted experience ( 

*H8TVT*<u«i xfa fli *| ^\mr 
). Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
inductions ( Vyaptis whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles : — We argue if, under 
these observed circumstances, A were not the 
iqark of B, the principle of uniformity of nature 
woul4 be viplated,— Nature would not be uni? 
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form. — or, if under these observed circumstances 
A were not the cause of B, the principle of cau- 
sality would be violated, the phenomenon B would 
be without a cause and such indirect proof 
( W.Wf ) gives us the overwhelming probability 
which we call practical certitude, and on which 
every reasonable man(every thinking and judging 
person) proceeds to act in due natural course. — 

uf<? wqg:, 

eu ?vt:, 

nq s I Vdchaspati I, 1, Sutra 5 ; 

cf. also, I, 1, Sutra 40 — 

■srr^ift i qn«iw i ] 

Instances of Vy&pti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species : — The Ny&ya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyapti ( i. <?., on in- 
variable and unconditional concomitance) which 
come neither under Causality ( ) nor under 

Identity of Essence ,( uufTWH )• Vachaspati notes that 
to-day's sunrise and yesterday's sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the steller constellations, are instances of 
Vy&pti ( invariable concomitance ) between pheno- 
mena which are neither related as cause and effect, 
nor as genus and species. Jay ant a adds the conjunc- 
tion of sun-set with the appearance of the stars, 
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of ants moving in procession ( with their eggs ) 
with the approach of the rains, — of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon with the drying up of rivers ; of the 
spring tide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Ny£ya and the Mim&ns£ reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which may be either 
simultaneous or successive. 

w «*n*rer%*i *i ^rnSrenvvrwr*: enneri wr i aw* 

| — Vichaspati, Tdtparyya-tfkd, I, 1, 
Sutra 4 ; — Cf. also Jayanta, Nyiya MaDjarf — 

^rt swfa i nrcqfteu: i 

fbusee: i wqfm qfaqn: i 

Vy&pti between Cause and Effect : — Relation 
of causality to Vyupti : — 

On the Buddhist (and early Nyaya) view that 
one specific assemblage of ‘effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi- 
tions ( armiunnft )■ and the sum of effects ( wisi'- 
«miFl ). For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( swfWN, — 
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Jayanta II ; compare Gangesa 
I — Cbinf &- 

mani, Anumana, Viruddha Siddhanta). Here, between 
an effect and a single condition ( termed a cause ) 
there is a relation of Vyapti. The effect is Vyapya or 
Gamaka (the sign or mark) ; the cause (or condition} 
is Vyapaka or Gamya ( the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood ) ; hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes : — Fire, for example, is the effect of 
several assemblages, e . g, (l) blowing on heated 
grass, (2) focussing rays through a lens on a com- 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyapti between the effect 'fire* and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire* 
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Indeed in such a case, the effect ‘fire* is not a 
mark or sign ( Gamaka or Vy&pya ) of any one in 
particular of the different possible causal assem- 
blages, though each of these particular assemblages 
of causal conditions is a mark or sign ( Gamaka or 
Vyapya ) of fire. 

The plurality of causes requires a further con- 
sideration in the light of the definition of the 
causal relation. A cause is defined to be the 
unconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause ( i . e. y 
assemblage of causal conditions ) is invariably 
followed by the effect, — not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vyapti in this case : the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vy&pti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 
but not vice versa . The earlier Ny&ya ( down to 

18 
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V&chaspati and Jayanta ) obviated the plurality, as 
we Lave seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause ( or indicating 

or ). Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do realy differ specifically 
( or in kind) — qrra l But the Nyaya 

discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, e. g , 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect ; — in the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, i. e ., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa- 
mination. This is the device of the earlier Ny&ya 
as well as of the Buddhists, as we have seen ; but 
the later Nyaya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause ( or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamaka or Vy&pya) of any one o£ 
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the causes in particular. Accordingly, some 
adherents of the later Nyaya advanced the pro- 
position that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or Vyapya ), not of any one of 
the causal aggregates in particular, but of one or 
other of them $ and the absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean one or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and uncondi- 
tionally. If we ask what is the defining mark (or 
quiddity) of the cause ( uneven ), we are 
told that it is one-or otherness ( *W3*Tc** ), and 
nothing else ; others cut the Goridan knot by 
assuming that the different possible causes of the 
same effect possess a common power or efficiency 
( ), or a common ‘form* ( ), 

which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power ( Ufa ), or this form ( srrfanfawf ), which 
is manifested by each of the causal aggregates. This 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes 

(Cf. Dinakarf on the Siddhanta Muktavali — 

«lf*’ sfa wg 
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I »( ■* 

qirsufafa *1 sqfw^R tfn w»[ i 
qqsufiiraaq 

qq qig£*T **n?: i a* i...qqj«w«»t 

qrrtqimsqjqm qt g qqr- 

nfwrntaq fg?u*i?iq fqfq*ra*nfq*Tra *i aifqitafa: t*n$: i 
Sloka 2, cf. also, <?qircN«TO>q?Wtq‘ qnvm*!? fqfarrmqi^ i 
Cf. Udayana, Kusumrlnjali, Stavaka 1— qrv' ?f£ 
aqnqfqmfqwt wqqmwfqrcqiqinrla: i uqiafaissng 
qfa st i qfc f% fqsnafSg *ifa qqraTiiftqqiTsi'qiiTqi-sifm: 
s*r3qm, sr qnsqfa quqqifqsTq: grfag i ^Ktuans^n q 

st nssruffaqN snqfvqqreltifT < qa* g^snirtqfafrr 

fstTTSm I *R?Tfa W^HTiTSTiq^: I 

The Scientific Methods already noticed, the 
Joint Method of Difference ( the Panchakarani ), 
and the Joint Method of Agreement ( Vyaptigraha 
with Upudhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi- 
tance, or establishing a theory (fa^TSfl) ; nor are these 
Methods always practicable. Very often, we reach 
the explanation of a fact ( ^qqfvi) by means of a 
Hypothesis (qr^qi) properly tested and verified 
(faiffr,). A legitimate Hypothesis must satisfy the 
following condition : — ( 1 ) the hypothesis must 
explain the facts (?«faf«, or «qqfn } (2) the 



SCIENTIFIC METHOD OF THE HINDUS. ?77 


hypothesis must not be in conflict with any 
observed facts or established generalisations ( 

Jayanta, Nyaya-Manjari, 
A^hnika 1) ; (3) no unobserved agent must be 

assumed, where it is possible to explain the facts 
satisfactorily by observed agencies ( qfe 

q fanfa qra;in«i, q*qqisfq ^qq^ far 

ibid) ; (4) when two rival hypotheses 
are in the field, a crucial fact or test ( fafaiPH'Sf, 
ratio sujjiciens) is necessary ; the absence of 
such a test ( fafajmqTfa*^ ) is fatal to the establish- 
ment of either, (5) of two rival hypotheses, the 
simpler, i.e , that which assumes less, is to be 
preferred ( ceteris paribus) ( qretqrarrc* versus 

qwqiqfaq ) ; ((>) of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
uqqtqfa 3 rq<q ) ; (7) a hypothesis that satisfies the 

above conditions must be capable of verification 
( fa<nq ) before it can be established as a theory 
( ). The process of verification of a hypothesis 

consists in showing that it can be deduced as a 
corollary from (or is involved by implication in 
some more general proposition which is already 
well-established (cf. Vatsyayana's exposition and 
illustration of Verification, farek — including both 
the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 



278 SCIENTIFIC METHOD OF THE HINDUS. 


prehended under the wider conception of Metho- 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
( «tT7T fawns' fswramat:, Amara-Kosha) ; — 

the latter being the ulterior aim. In the in- 
vest igation of any subject, Hindu Methodology 
adopts the following procedure . (I) the proposi- 
tion (or enumeration) of the subject-matter 
(Uddesa), (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc., — resulting in definitions 
(by ) or descriptions (by ) ; and (3) 

Examination and Verification ( and fav'u)- 

Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Classifica- 
tion or Division proper ( fawn: 

i wminre'aur rftwn' fwm 

vfu — Jayanta, Manjari) ; but a few recognise 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this three-fold (or four-fold) procedure is called a 
Siddh&nta (an established theory). Now the 
various Pramanas Proofs, i e., sources of valid know- 
ledge) in Hindu Logic, m., Perception, Inference, 
Testimony, Mathematical Reasoning ( tw includ- 
i ng Probability in one view) are only operations 
subsidiary to the ascertainment of Truth 
And the Scientific Methods are merely ancillary 
to these Pramanas themselves. 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
calities of Logic as far as possible ; and I cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic, — as also for an account of the later 
Ny&ya ( ), which, in *pite of its arid dialec- 

tics, possesses a three-fold significance in the 
history of thought : (1) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
as the establishment of relation among attributes 
or marks • (2) scientific, in its investigation of the 
varieties of Vydpti and Upddhi, (and of ) 

being an elaboration of Scientific Method, in 
the attempt to eliminate the itrelevant ; and (3) 
ontological and epistemological, in its classifica- 
tion and precise determinations of the various 
relations of Knowledge aod Being, with even 
greater rigidity and minuteness than in Hegel's 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, i.e.> the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga- 
tion. What is characteristic of the Hindu scienti- 
fic mind is that without being content with the 
general concepts of Science and a general Methodo- 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of cause, effect, 
-energy, operation, etc., and the general methodo- 
logy of science to the special problems presented in 
the study of disease, their causes, symptoms and 
remedies ( vide Charaka, Viminasthana, Chap IV, — 
also Sutra Sthana, — vide my Paper on Hindu Logic). 
Here I will give an illlustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patau jali, in the Mabii- 

bhashya, ( Circa loO B. C.) is very careful as regards 
Methodology. I take no note now of the philosophi- 
cal presuppositions of his philology (vide my Paper on 
the Hindu Science of Language), but will confine 
myself to his presentation of the Applied Logic of 
Descriptive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first business of Analytic* 
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Grammar is to analyse the sentence into 
its significant parts and their coherent rela- 
tions to one another. Assuming that articulate 
sounds are significant, the question is .—how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use ( cf. V&chaspati’s 

) of the Joint Method of 
Difference ( combined Addition and Subtraction ), 
fortified by the Joint Method of Agreement ( iwi- 
). Patanjali starts with a simple case. 

Take the two sentence-units : — Pathati ( he reads ) 
and Pachati fhe cooks . Suppose you start with 
the assumption that these sounds are signi- 
ficant, and that separate elements have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (i. <?., Path-4-ati) 
stands for the assemblage— ‘one reads,’ ( i . e. the 
action reading + an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati i. e Pach + ath stands for 
the assemblage ‘one cook’s {i. e . the action cooking 
+ an individual agent, say, the same agent as before). 

Now look at the grouping : — 

Path + ati — reading + one agent. 

Pach + ati — cooking + one agent. 
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From repeated observation of similar groupings, 
one is led to conclude that path is the invariable 
concomitant of the action 'reading’, because the dis- 
appearance of the formar (the other element remain- 
ing) leads to the disappearance of the latter ( a rough 
Method of Difference by subtraction — ; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action ‘cooking/ (a rough Method of Difference 
by addition,— S3vmwc\) • and that Ati, which is 
the only 'common antecedent/ ( ) . is the 

invariable concomitant of ‘one agent’ which 
is the only common ‘consequent’ ( ). In 

fact, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence ( ). So far all is plain sailing, 

though only very simple and very rough applica- 
tions of the Methods are given. But— and this is 
the point — throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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different meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter- 

mine the meanings of words, or the separate func- 
tions of roots (stems) and inflections,— at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented by Analytical 
Grammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the Method of 
subtraction and addition (Patanjali’s and 

). For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (souuds) expressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus established the 
doctrine of Prakriti and Pratyaya (roots and 
inflections^, with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn- 
thetic or incorporating (incapsulating) morpho- 
logical structure. 

wrist i i \ 
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qzatsjiii qrftm ftgft ( crw ), — qtfqg nmrrat ( n?r ) » — 
qtfag ( qfq ) ;— vqfsfa qrfqw ft 3^ ( fafarfw: ), — 

^%<r^qsrrqt ( qfefaqr ) — qxfag ( qr*si wgxaq ) t 

H^rmf g: sjsqt ftg^. w *rfV qo: gfjff ffg^ i zt: 
^q?ng?t a« *rff <rg; gtsg gqstfq?! i ar: sj^'lpgq't im aft 
aa: i 

faq«r ff snqr qwgf i nsgqi 

a*: 5H^:i qspr si^t wwa: i *w: qiqi wqx tfa » 

aa for a aiqtqtsaqar fen vr^fn i qjFq ^ats^nfii a 
forwqTct i qfam f? a^qai ^gsjfntnwn^ » as gm 
qagg qgfjqt: ag qaqm ?fa I ( Mahabhsahya, 1 — 3 , 9, ) 

Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by their means establishes and elaborates 
the fundamental categories and concepts of Gramma- 
tical (and Philological) Science, e. y., the concepts of 
action ( for3T ), agent ( gr^f ), instrumental cause ( q<*qi 
), end ( fqffl'q ), origin ( tg ) limit ( qqfa ) 
substance ( 5=3 ), quality ( g«o '. and genus ( sufit ) ; 
— also of the fundamental relations (at the 
bottom of all thought and speech ) — the relations 
of Time ( qrrfa^g*?*?), of space (foartsmqjq), 

of causality (qW qr^nwr*), of inherence (ggnq), of 
co-inherence (gw’nxfaqpc’ig), of substance and attri- 
bute ( foaqqfoihaiwiq ), of the sign and the signate 
( ftrr^ftwtq ), of mutual dependence ( vntacraq ) ; — 
an entire grammatical (and philological) apparatus, 
wnich will serve as a point d’appui’ for genera- 
tions of philologists and grammarians to come. 
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(By Pbincipal Bbajendbanath Seal.) 

Empirical Recipes from Varahamihira (circa 

550 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to be 
cut (or pulverised) ( fimufunr ). 

Sprinkle on the rock taken red-hot from the 
fire of Palasa and Tinduka wood (Butea Frondosa 
and Diospyros Embryopteris' : — (a) diluted milk, or 
( b ) a solution of wood ashes (the ashes of the 
Mokshaka mixed with those of reeds), or ( c ) a 
decoction of (the fruit) of the jujube (Zizyphus 
Jujuba) kept standing for 7 nights in a mixture of 
whey, vinegar and spirits, in which Kulattha 
(Dolichos Uniflorus or Biflorus) has been steeped, 
or (d) a solution of the ashes of the Neema bark 
and leaves (Azadirachta Indica\ the sesame pod, 
the resinous fruit of the Diospyros F.mbryopteris, 
and the Guduchi (Tinospora Cordifolia) with cow’s 
urine. Repeat the process seven times (in the last 
case six times). 

(Varahamihira, Vrihat-sanhita, Chap. 38, 

Slobas 112-117). 
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B. Hardening of steel ( srer<n»r ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 24 
hours ; then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the miik of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. Then, sharpen on the lathe. 

(Varahamihira, 

chap. 49, slokas 23-26. 

C. Preparation of cements (for rocks, metals, 

etc.) ( )— 

Var&hamihira gives the following recipes 
among others. (1) First, prepare a levigated powder 
with lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Blephantum, the kernel of the fruit of the iEgle 
Marmelos (the bel), the Diospyros Embryopteris, 
the Neem (Azadirachta Indica), the Mhow 
(Bassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phyllanthus Emblica, and the resin 
of the Sal a tree (Shorea Robusta), then make a 
decoction of this in 256 Palas of water reduced 
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by boiling to 32 Palas, and apply the decoction 
hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo's skin, with gavya (cow’s urine 
etc.), the Neem ( Azadirachta Indica ) and the 
Feronia Elephant um, similarly treated. 

(3) A mixture of eight parts of lead, two of 
4 bell-metaP and one of brass, melted and poured 
hot (Maya's cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients , the second 
makes use of gelatine , and the third is a metallic 
cement. 

D. Nourishment of Plants : — ( from Varaha- 
mihiria, Chap. 54, on iwjsfe ). 

The most suitable ground to plant in is* soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira ( Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes ), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter ) and Vidanga, ( Embelia 
Ribes) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Doliehos Uniflorus 
or Biflorus), Masha ( Phaseolus Roxburghii), 
Mudga ( Phaseolus Mungo ), Tila ( Sesamum 
Indicum), and Yava ( barley ) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A^dhaka ( 64 palas ) of sesame, two 
A dhakas (128 palas ) of the excreta of a goat or 
sheep, one Prastha ( 16 palas ) of barley powder, 
one Tula ( 100 palas ) of beef, thrown into one 
Drona ( 256 palas ) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant* 
To erfture inflorescence, etc., the seed before 
being sown should be treated as follows : — The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk ; — on 
the day following, the seeds should be taken out 
of the milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by being sown with 
sesame and dug up or trodden down. 
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To ensure the formation of Ballaris (i.e., 

sprouting and the growth of luxuriant stems 
and foliage), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 

(bean), sesame and barley mixed with decom- 
posing flesh, and then steamed will) Haridra 

(turmeric*). This process will succeed even with 
the Tintidi (Tamarindus Indica). For the Kapittba 
iFenuna Eiephantum), the s*eds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 
claps with the palms in a decoction 

of eight roots (A'sphota, A'malaki, Dhava, Vasika, 
Vetasa, Suryyavalli, Syama and Atirnukta, i.e., the 
Jasmine, the myrobalan, the Gnslea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeiuensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the grouud, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Fiually, 
washings of fish should be sprinkled, and the mud 
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should be beaten and reduced to a thick consis- 
tency. then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipurana adds that the mango is specially 
benefited by cold fish-washings ( nypstst* 

t«sr?r— 9^13* <?, Agnipurana). It will be 
seen that these elaborate recipes are empirical con- 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in the mixtures and infusions 
prescribed. 






Extracts from 


RASARATNAKARA. 

T*TTsn^TT^?iT: sfan: i 

faiRST faef Tf3f2TfT^ 
fa*tag*rm%R i 

fact irerartri 

g^ro?ra^»Hi*n ii ? ii 

*T«n?resitan?i i 
fa«R^ faei gfe ^?RW3i: 

vfrfwrr: i 
qiftra: 

mi wivm 11 * * 
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femct fgaf 

# # # #1 
^ffr y&k fagEai *m^ 5 m h 9 11 # 

i 

fawec fa<=r swift?*: 
t%rr ^4* 

^m STW^^RHWT II 8 II 

i 

5R*£t<H qT^fl I 

tcraT^qifrr qzm n{ ii * ii 

fillet faM 

* Agrees nearly with Rasarnava ; cf. Vol. I. Sans. 
Texts, p. 13. 

t TOST is the correct form. 
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q^fenfcr ii i ii 

fTTf^a^RH l 

fg^’JTT fw?75TT tl^r T*WT?V^*T ?IT I 

srqwq^*^*' «T ?n«r(raifa %q^?[ ll <l ll 

^SfTRi f*ra*9fr«ft!*rfc HHWT I 

.•> 

*JT-T* SS^TSfawfa^fa II 1 ° II 

uth: *R§refti::ow?T i 

i 

W^T. USJ ST^TTHHTfqm: I 

«2J?JT: tfafteqfal g^qt^si qn^*[ ii ** ii 

ffUfttfiTO i 

nNT*T ^mT^TH WTfqri ^fV^l^fclt I 


* The text reads which is incorrect, 

f This verse also occurs in Rasarnava. 
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Hit fHHTTfafatf fa*irftH9W«FT*[ II? 3 1 ! 

nf\ g fan sfaftatn 

^it*n JnlfasHT 'f i 

^rUTtesrisi 

. * • 

w ufa wsfawg ii? a « 

H^f^R nmi^s? t?RT*rW»*reH I 

*TW1* H«igm 3q*#te9Tf*mg R8II 
fafafH ^F^UT^i ’UTfflH^ ^SlfaTHT I 
dN cihh isfiiarnei h H*am: ii»hji 

3sffT5rmWT I 

x 

^ awslH^T gi?wfag4 
aft TH ijaw* 


* These couplets also occur in R. R. S., with this 
difference that in the latter iraspc has been substituted 
for mvz. 
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*nfari i 

TO Uflfrl ^ H¥HT 

^SltlSTTOWl II II * 

TOS’^^TWlt ^TO 5 * ^WlfarW I 
^romfcrWhri ^%rmg ^ *ro*r. »^n 
mxzi I 

<jwt*to fsnmfii to *351 g n^oit 

wfsrHjfe^’ rlTQI^W «hdfp(3l*i I 
narengwri qgi ^msHHifarw roi 
^5 ?T Tjw ^ I 

wfa?i qqr^fvnvi sjfaiTOfaw *it<i w\£ h 

^j^THTIHVnf^ri ^HTOT^*3C[fararo t 
to «$*n 

*uf^TOm??*Tfafa: i 


* Cf. Rasirnava, Vide Sans. Texts, Vol. I., p. 12 
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wroitw sirerna THsi vrrf^ri if i 
stot *rrai qwi *j»srm w?«g?r*i nun 
*J=fi*35THrf WTrf 2^5* TOfanq | 
to trcm to toj: ii ^ 11 * 

T*5KTO^ I 

f^TT^r fafjflEfa mhirTlhizt^: i 
crsr^Hwpr mf^rf c^it?v. « ^ 11 
mfaci *155*15% i 

TO^MWISI <TO TO ^sw: N 3 $ lit 

f%flslTO*T I 

^ TOTO*a mfrlri^ 5JTO$ I 
TO ^rf^WT^i TO?T TO tfsdtf: H 

WTOJJ I 

*t*j^ iwit^r to *?3 i 


* Of. Ra^rnava, Benares MS. Y. 37 — 38. 
t Cf. Sans. Texts, Yol. I. p. 12. R. R. S. Bk. ii, 
103—104. 
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?ra: ^T?i wto ?*a: 11 ^ n 

* # # * 

S3* <r<* ujsiratsmsrsw: 1 

fqri Hpit %r5TH^!^^TNT3R: » 

gt^TO^TIil 3RH1^ l 

gzxn% rifi^ 1 

$*nr ^snni 11 x\ 11 

?n% 5 T Q$ ^t^sr 

5U*T*T 'in* faj^I?IT I 

TOTSjffflT ^ fa^frrT SJ<^‘ 

HKW ^5gTcf II II 

W I 
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TOT^piiT ufamfesustf 

5TCTfqqTSI*[ II v< « 

?f?r 3Tin&tfq*fti3 

JTTTWlfqqiT^t 5fTJI I 

^sra) T^nwrfaefiTT ^nw^iTn: i 
gr^rifa wnrsRUsnR: 

ti^ ^q^TTfsr i 

faro<N ^fwajnra^ qfwu- 

’qHWTrnfafa; i 


q*umfnm fasrtquw^ *?t usi^wri 

qiUTiqqtfqqiT llHl 

fr # 
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ra f near i 

ySf^Tf^flm II? ° I 

®IEftre^ ipafm TOtgwrf I 

aFuwsrurofr. n??n 

fesj^Renspi^ u?*n 

* # * * 

*r*ra^' ire^nfa t 

^jvjSRftihr fa^TTtw ^ ai^u( 114^11 
^rt g wvf gr^T ^s?t i^: i 
fg'3nrT»T5g vrrafcir ?j *ppt: »M»‘ 
^gf^eeiT g rifa* ^t g*: 3^: 1 
*pi%li 5 ffT ^WT^?cf%^T ^ : 114 8 n 
^ gmfaraT 11 

^rf^r^ET <ra iZlf 3&T® HT^Pfi I 

cTSPR SJ^T TO Sf^T fafafa^ l|C8t! 
gfc 9 T grarfoefirai^ ira * »Rf3 1 
¥?Hraro aTO tj$^ra*wra% iic^n 


* 


Cf. Rasdrnava. Vide Sans. Texts, Vol. I p. 4. 
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HJTf?T ri fefafiaiftt I 

$2 Arrian ii^h 

Hf%sr<S 

s4f%HTs 

ll 

tsrtsj*T3«jrre?T?ft fast shits nt thus i 
WTOfaefiTtf ^ HSaviT^Htll^ri; II 

HTfsirri ajl^ SS HasfH ST£SJ^ | 

5^T «ITU^ UHT^rT. I 

^ocfHferTfHITtst ^Rts cl^ S H 

rst^w *awts: hsr^r: i 
gjm^fatjzt **caT stst^jsh*: fara: i 
fa^nsis $ ii 

^ststws — 

sth huj nsnmr gste’ i 

srwfa s u 
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gritqf%?RT9I^ cfSPT Scfasrn I 

ROT ROT %% Rl^r «srn: II 

* # * * 

RTOTRf WtSRrak OT^OT RZRfwt I 

OTROTfa r q^fw wotwr: w<rr rot n 

?lostfT^?S35Sn*Ji f?3gx OT*tt ROT ^cfT I 

%# 

^SSRlfROT ROT1ET <a RR ^TT^Urr^ II 

vj 

RTR ROTm * # * 

3 si 

faifROTRR r rtm*k rrrirt^ij ii 
^Rmrg r rotr— 
r^ gsifa r rsIot r%otr% i 
fag ^t%3 trotr r ii 

OTfawR 3OTR— 

^RTBRmytf i?rt^ i 

f«1%f%rrt ROTRTT R RT^Ri 

rt$ rir rotot* rri^rrotr^ 1 

RlOTRfR R R^TTf gWR<3R RTR=Ji^ II 
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TOfawftSfa fo* ^ifarlH l| 

*n»l *TOU3«fiTO®T 3i?m I 

*■ * * * 

sro *jw*i urn ^rm i 

qmfafa n 

H^iqsfm^u nmT f^TT«iHiT ?fsrm: i 

qratfai* smsqfai fsraf^qT: u 
qftfeqTT cjstf^T^ H^fa** 3 ***. I 
WiT ^Pcllfa aRlf^q{ U^[ II 

qj^Tfm fafaenfal * * • 

STcST qfT: q»*JT S*mW?[ (I 
?«rq\q HSUS— 

HT^fqsi trasN qftfeqqt nwm: i 
SRtr^r fq^HST wqfff II 

STT^TT^f *1 J3qm— 

qwrarfa ®T qqT 3I?T*[ li 

^prerawrai g^Nra: i 
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TOrUfa 5f fSSRT ?f It 

TOOT fa'fTZf I 

s*a3 to ^ft^hi fi 3?fai ft ii 

g^lOTcci m ^ WI*3iTHfavW I 

srfisrmar ?i^t fas?! ^rer^i^ u* 

■saEJTTTt *t^Wlp«TTfa *reifafa: I 

ftraiTO, HITOTO, iw * *\ 

^fa^nTO*, *T 5 OTiq^\ ^t«nTO‘, *ro:m?R- 
w *\ »|^:i7Tri=T«r^r', to*ito\ fagm^rTO, 
*WT(?)S 5 S', ZR'S&miQ, ^T^TO*, 

TOOTiftvro', 
iJJSfTTO*, *f%3iTTO\ 3rfl(?)«T5PTTO* gftl- 
TO, *JfTH€TO‘, STTCm^TO, ^ifa^fTTO, 
I 

TO wsm 

g: ?*tsi gi: i 


* Cf. Raadrnava. Vide Sans. Text, Vol. I. pp. 17 — 18 . 
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^sn?[ n 

^jfW f^^T#C7"TCT?TTWH I 

irmsT ?r^r fargrte^ 

*t*h^t* ms ci 1 1 

^€JDr%?T Hrt^ 

virnnhiT f^sTcfarw i 

/v 

SWf^cf ct*l fl 

UtJT^T^m UH*ug 

HTrT^?I^g>nT?|; I 

^e«nf?irft fWfsrenfjSfa' 

^o^T??ftWtsfcr f%H USr^*[ It 
u^f **r* 3 i h^st 

^a’^i ^ 5*nf^5fi*r i 


Th^ text seems to be incorrect. 
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, g?mg^fNr fkm^f tw^t- 
fsrfriPi ?§w i 

HT 3 f c^TTO 

aj^rmwnuT *jfe^T ^ ii 

f«r*fh rut^t?[ 

YTTrT *izn n 

• * * * 
*f** 5 W*r I 


2 



extracts trow 

rasahridaya. 

1 


\ = MS. from Nepal. 

B-MS. from Mia Office Library, Chacon 

t »ry, named “BSKnvayabodhiki.” 

C=MS. from Benares. 

fsatarozsns**''. Vtaa 1 

ww" wn,_] 

man** a™ 1 * ' 

^re^nnT— 1 

th * “" to “ iD,,0, “' 

plete and the metre , toatologJ as well - 
(2) A reads wTOf 

a grammatical error. yftriant in B . This is a 

(3) qnfa^*t 1 

defective metre 
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wax g wftref faqnsm ’xmqi'sifTH : 2 i 
afarg mi 3 fsfqrifH *5*^m ^fr: 4 « 
^T^^fq^nT' ^J 6 ^JtniN I 

^:iifqB7f5WTW 8 q^*T3M»x^rr5T5rww^n 9 i 

V* 

^qftSTfafqzqfV 0 »IT^i?lf%an^T B 

(1) A reads 

( 2 ) *roW€?tq is the reading in A, which 
is iuoorrect as well as defective metre. 

(3) A reads q <3 ?iqt«iftT. 

(4) A I'eads ^Jij, which is a tautology as well as 
a grammatical error. 

(5) B reads 'qsitfsig fa#«§, which destroys the 
metre. 

(6) B reads gsi'qi g. wherein g is redundant. 

(,7) B reads g»r asg^lN SSa^HW, which mars the 
metre. 

(8) A reads which is a defective metre. 

(9) B reads hW, which is grammatically incorrect. 

(10) A has sqfmfagzgfea, which is senseless. 
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mi* 1 2 3 4 famfarr: 1 

>3 

»TCf>T maftsflt 8 II 

iisra 1 sisfafe i 

v* 3 

sffa mar. 5 « 

ItcRfg’a 6 7 famfafl: h 

qp^R?l^I3?f»lrl r I 

3%farq?lf?T fft* 8 rlflfqqfre^H B 


(1) A reads which is incorrect. 

(2) fsrqifnro^fafjbli:, an incomplete variant in A. 

(3) A has an incorrect reading — ’JTSaft^qqtsjis’t 

(4) This verse and the next two are not found in B. 

(5) . A reads qqT»u:niHT, which has no sense. 

(6) A has flqftfl’S. 

(7) A reads qreqgd which is grammatic- 

ally incorrect. 

(8) The word ?l?[ is not found in A, thus making 
the metre defective. 
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HOTf: qzsn | 

I ftat— ’sra ] 

*rcr * si sussfa ?rs 

Halffl 1 2 3 4 5 6 *TT3 T?f I 

gsilara 

STT^T ^sm II 

« o s 

[zW— faffaHTHRre— ] 

faf : i 

fsrift fv snTOfV » 

[3^-fo5T*TWTV— ] 


(1) A reads which is incorrect. 

(2) B reads 3*tfa. 

(3) is the variant in A, 

(4) A reads which seems to be incorrect. 

jgPrPnf : means by seven fc?s, mentioned below. 

(5) A reads qrffsr, which is incorrect. 

(6) A has fanCTOWTfaflif I TO ^»rofa fr wft, 
which is incorrect as well as defective in metre. 
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srfvRja^ 1 1 

slaw® wfcwraT 2 3 4 gn^ in 11 

[ftaiT— 1 *w 

^RT TOMTH* H 

[ftan— ^Rfansmi*— ] 
trreto ^TT^aisT ^mrafaronh 
aratrensj^m ^ 5 6 
Wcsna: *iWTORl fi fag^aTfu«n- 
ftremaifaJ5^3f 7 1 


(1) a variant 
in A, which has no metre at all. 

(2) A reads sffiWTfaflWiim, which haR no sense. 

(3) f?m is not found in B. 

(4) A reads *ri^jfa, which seems to be incorrect. 

(5) is an incorrect text in A. 

(6) A reads swt which is incorrect. 

(7) A has 
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ajtfwronar a4: 1 2 
wr sran sra* aa 8 *l^fofafa ua*i 
iam%a >£j : 3 ii 

[ifaT--srH5i«nna»«raaw^— ] 

a^&*WT^ f% 

a^r fwl 4 5 6 * ^«yTT^ a^a i 
a^T Wa aianffarajsai 

' O '> 

^rcaa aaa<irrfa *jiian* n 


(1) A reads w 

(2) A reads ti. which is iucorrect. 

(3) A reads aiSTf. 

(4) A reads erroneously sjqr 91?t. 

(5) A reads B reads fcityjjra. Both 

the readings are incorrect. 

(6) A, has ^rdwira which mars the 

metre. 
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ssjTfar tffirerr 

HH: ?H5fT^T%^ II 

[^^T—5TTT’HT?lt WRf^^I5UTT^— ] 

^titt vrafjri fsmtf ai^n: 3 1 

[^t^ITT — fa^STSTITT^— ] 

faswnrefarcmft ^i ^?i^i ^remfN 4 
$£u^TT*wi wwawTsi^fa^ 5 n 

(1) A reads *fer t B reads 

(2) A reads ^tsT^T^, which is incorrect. The word 
is not found in B. 

(3) ^l^fT is an incorrect variant in A. 

(4) A has 5 m which is not correct as 

it destroys the metre as well as the sense. 

(5) A reads q£?fcfa:, which is grammatically in- 


correct. 
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^2??! I 

[ztafT— *ro TO^urtsfiroraS— 

®T9Tft^«WnP— '] 

«Nto*rV 

^sfgfr ! 1 2 3 'gsTT^^fwr^f $T?n?f I 
*?HT oVrlT 

fam 4 ?I3T *wi fw^TH 5 II 


(1) A reads sftmfaw, which mars the metre. 

(2) A reads which is incorrect. 

(3) WIST is the variant in A. 

^gjqf is the variant in B. Both the readings seem to be 
incorrect. 

(4) Vti <5Vn filtf is the reading in A, which is 
incorrect . 

(5) A reads which is incorrect. 
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[^T~ ^^sft*TTSWfasj tWT*— ] 

arwraw ar^q 1 farcmgstra 2 

ijh tw. ifa: 3 1 

[ffaiT— *9 tf^rTCHHSafamrS—l 
W ft? 3r^‘ 4 5 6 

3t «nr fa h ti*t: i 

SfrHsft fa H^WI^ 6 

faf^ 7 « 


(1) %fn**%*T is the variant in A, which is 

incorrect. 

(2) A reads famuli: xjdfo. 

(3) A has id, which has no clear sense. 

B has ihi:, which mars the metre. 

(4) B reads ^ which is not correct. 

(5) A reads qsn which is grammatically 

incorrect. 

(6) A reads which is incorrect. B reads 

SWft WRTift, which is also incorrect. 

(7) A reads *iTWt. 
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[zfaT— stsnstot*— 1 

srrcqrcrot: HfaferoHr 1 1 

S*Rr HTTWWg 3 SHJT^lTTWn^ H 

[Ttan— ] 
anfrf?! jm \ <!teih 5 ^nim: 6 1 

*t*tt«t irmfa sNiN « 

[I^SffT— g^TfwWT^— ] 

TT^fq ^ ^ ^T ^fanferm’ I 

qifa?wfa i* 


(!) A reads erroneously ufafefH Pl^jr. 

(2) A reads which is incorrect. 

(3) A reads «i*now. 

(4) B reads »l!?r*!p*Ta:, 

(5) A reads al^ii <e. 

(6) A reads uifh which is incorrect 

(7) A reads sOfa^^T, which has a defective metre 

(8) B has omitted »n^ltW 



28 HINDU CHEMISTRY 

m 3TT 3TT^f 9T ^Tfa 1 2 » 

[^T— ^ arsrwTWS— ] 

§>fe % 3 g RVt #?: 4 

g srufet ^Tgfo?: 5 6 n 
HIT *W I 

g sfaft TRTT^t fasrfH II® 
[IfaiT— TR3RJT*lf *TTT^ f^T*TRr? — ] 
rm?raf 7 ^:^fa«TTfvr: 


(1 ) q»r# ^T a variant in B. 

( 2 ) T§fq % fa?7T?{, a variant in A. 

(3) This is not found in B. 

(4) A reads erroneously 

(5) A reads TjigfW, which is incorrect. 

(6) This sloka is not found in B. 

(7) A reads mT3f. , 
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[zfaT— HferraTgwawTT—] 

W fcfefanf i 

^mraimurirci h 

[ztan— m«rwi vmnp— ] 

TORT 4 <?*& gifqri | 

fa^W ^SJ 5 tjIT'gTTHsfatf ^?W II 

[z^T— ] 

^’JPUPTf^H^^T- 

«il 6 mfwHHTmJi^if2i?n5Tm 7 1 


(1) f*TCT*?UT: VSI'C^* a variant iu A, which has 
a defective metre. 

(2) fi reads si*. 

(3) A reads which is incorrect. 

(4) B reads erroneously *rj. 

(5) fa^ni f* a variant in B. 

(6) The word wf is omitted in B, which renders 
the metre defective. 

(7) A reads *wrfiwrTfw:. 
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*fi*rsr ^gfrT II 

wmt faffarTClff TOftamrit I 

fltfiV ST# II 

[fta«T— irewrt: cn«n§tMt: warnis— ] 
«nsi: rfanp*: 1 * 3 4 5 6 7 mfi 1 


(1) A reads giqc^cf, which seems to be incorrect, 

to A reads ihffifflar t which is incorrect. 

(3) A reads fa?TCRt. B reads Both 

the readings are grammatically incorrect. 

(4) B reads which mars the metre. 

(5) B reads 51 ^ fe, which seems to be incorrect; 

(6) A reads arofl B reads awivft 

We have adopted the above readiug after collating the 
texts. 

(7) a variant in A, which mars the 
metre. Jjvjfiremift, a variant in B. 
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1 tmtfr sit ^ 2 ii 
[ttan— w3Rft»ror5--] 

*ra s imwnv® sfcri wtron 1 2 3 4 5 6 7 i 

aNf 5 ^fi: 6 ii 

[^hin— ^inww— ] 

f?**F05T % cfiSfSh ^ | 

q^Elftfi ?K[ qai msf^Mswn 9 


(1) A reads sftqj ^t«S. B reads sftmTf, 

(2) A reads w ^. (sfa-?fl). B reads 

fvHq’ufnt 3II?t?t, which mars the metre. 

(3) A reads *NW, which destroys the metre. 

(4) A omits nsu. 

(5) A reads wtw «?tw, which seems to be incorrect. 
B reads ^sff. 

(6) wq UH:, a variant in A. 

(7) ^margs*, a variant in A, which is a de- 
fective metre. The reading of B, which we have adop- 
ted. is also a defective metre. The word ^ or 
should be added after the word gn?[. 
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<?ci3P3r^\?ro srarom*— ) 
fkg<n srtw fa 1 g » 

gafjrfisw: ^rl 2 *3?lf?r Ho-nfar' n 

[ftan— * ig*lf ^HRT^’FfTtTT^f^^^- 

WT*— ] 

g^gw ftm frangiN g ^rrc^g n 


(1) A reads sftqf g. B reads *JW fa. 

(2) ^?fanfav?qgt, a variant in A, which seems to be 
incorrect. 

(3) A has aitf* ^faifa sanfa. B has **ufa *3faifa 
^«*ifa. Both the readings have defective metre. 

(4) This verse is found in A after ths verse 
wfasnfa: Ac, (vide ante pp 28 — 29) and runs thus : — 

*N’ iwreffa* g irrc^ n 
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siw. I 

[ ftaiT— ] 

*f?T *Wtfa fa*TT «T ?Rifrar^»wf?T I 

fVf^r'er fagsqn ftnriN ?H*f n 

[ $fa\— TOtrannq^li W% fqq^T?[ sita*- 

«T*— ] 

fqsjf^W^T 1 2 3 I 

f%M ItST* H*fa *1W. 35^3 ^Tfq^fq 4 II 

[ lt«in— ’ sPBsItenwTqwre— ] 

q: sfith: 1 


(1) B reads xftd fa?r which destroys the metre. 

(2) fag^S} f%I$* TO, an incorrect variant in A. 

fagsq^ ?nj, a variant in B. Both texts are col- 

lated in our adopted reading. 

(3) to fil a variant in A, wherein the first 

term seems to be incorrect. 

(4) B reads wit^ instead of This is in- 

correct ; since it contains two negatives. 

3 
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VoJnq^fi: Tlriift 1 * *T Sfar : 2 3 It 

1 TSH9fiT5TT*— ] 

§JFRT5ST5fl*€^l^rrif%^ 4 5 6 7 8 faiF*TTf?^?* 

TH^ r ’ I 

*€t TOtfa 8 *HTSRlfa W. II 

*W 

W^ajfstr^ OTnftOTft 


(1) *ianqqR?ifJF, a variant in A, which is incorrect. 

(2) A reads ^5§. B reads Both 

the readings are incorrect. 

(3) A omits ^tts^t, 

(4) A reads ■which mars the metre. 

(5) A reads 

(6) A reads ’qaifr, which is not accurate. 

(7) B reads farsirera, which destroys the metre. 

(8) B reads which mars the metre. 



HINDU CHEMISTRY 


35 


gT»T#t ^ I 

grfSrat g tjfantff gito* ^rrsrg t 
[ Zt^TT— *R*W*gii *T*— ] 

ffa I 

sfjsreniTOmfsT g ^i: w* 

[ ztan— ] 

^fcrH : 5 ^ 5 si t 6 ^aiTfr^t g i 

*?|gg 7 g^r^fsgt gfa^gr g 11 

v3 A 

gTHT^SRtg g ^^ggRigHlffrTT Wf U: I 

wfat **t<rw WTHT srenfa f 


(1) 

B reads sg^gtsifa. 


(2) 

B reads s^niJtl 


(3) 

B reads ^faefl , 

which is incorrect. 

(4) 

This verse is not found in A, 

<5) 

A reads qjjfijpSw. 


(6) 

B reads wi. 


(7) 

A reads fspra. 

j 


(8) 

This verse is found in 

A only. 
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[ ffaT— 

] 

fer*‘ S^KT*!: 1 «TcT IflSWWf ^Sl^ffi 2 I 
rf^ ^ rTOT* 3 4 5 Sjsqfri ?RT?ri STOTHWWT II 
[ fta»T— oW— ] 

swifart €Tturigffq > i 
*T*l 6 7 8 BHfvTCH: vi qnsr II 
[ stan— a^rs— ] 

w: ^Tift q-gi^V wfaa* fa«^ i 


(1) A reads s^PCHSt. 

(2) A reads Tflis^fa, which is incorrect. 

(3) A reads which is incorrect. 

(4) B reads which seems to be incorrect. 

(5) wwi: ^Uir^fow, a variant m A. 

(6) A reads m:. 

(7) q^ qil®, a variant in A, which 

mars the metre. B reads ^HfVrcfar. qV, wherein wfa?r, 
is incorrect as well as a defective metre. 

(8) B reads qqi^ ^n. 


HINDU CHEMISTRY 


37 


wfa 5TOT ^ « 

[ H^iT— rn^^^HTf— ] 
rf^Tf^na fsrri 1 2 sr^mriiitfa^eftT: 3 1 
WTcT farwfasfaw* *ri^c3^ 4 5 6 II 
[ ^T— ] 

Wfa 5ITlft Sift ?faWT ^ I 

ii 

o> c 

[ €t«FT — rl^T^ — ] 


(1) WI ^lfa> a variant in A, where- 
in the last two words are superfluous and incorrect. 

(2) B reads agvfa xjsftra', which has no sense. 

(3) A reads «f%. B reads ^fi. Both the readings 
destroy the metre. 

(4) A reads q^ift B reads ^flfl 

Both the readings are defective. 

(5) vfavHinfa w a variant in A. B 

reads ^ Both the readings are in- 

correct. 

(6) B reads fa*, which is not correct. 
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^ vmW hWhH i 

^nfa ^^tf«rf^T^wf^?igferi 2 fa fash: 11 
[ ItafT— iTT^nmrsr — ] 

Hoi: JdSlfrT ^fa :i ^*ftqBfa»rt 2fTqr?[ i 
w 1 2 3 4 5 w wt *?nf h 


xjz ^: i 

^rafa wspwt « 


(1) A reads which is incorrect. 

(2) ^ifa ^gtgnfijlTOWlfai'f sfefl, an incorrect vari- 
ant in B. 

( 3 ) A and B read yfrfp, which is grammatically 
incorrect. 

( 4 ) A reads 533*3'. B reads *?' Both are 
unintelligible. 

( 5 ) A reads vt* 31 *i*rfin B reads *ni. 
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,\\\SSN\W 

^aW*i*w%*?i3i*r5i»«3rfsirr$ sfafan i 
^fa^TOT. 2 f^TIrfsngt *UT^t4: II 
[ ftai— sro wfafl ww*wnr-- ] 

to ^rawaWS » 

nw%s?3 : ii 

^sputst *z^tai s *TTf^rott*i » 7 


(1) ijre is not found in B. 

(2) 3 sigfa a variant in B. 

(3) C reads eqrs[*nr*iTWiTT. 

(4) Of the latter half C has only qv 3 $g;. 

(5) C reads ^gqviia ^ifc^Tfl^eswr, which seems 
to he incorrect. Cf. Patala I., in which the following 
verse is given : — favra^qrf?fqffiT'rereT^JTTOri3PraTeW*i i 

wT*nfqeSqvn»it r 

(6) is the incorrect reading in C. 
[In the case of fqivra»lT«l vei: »NtflT: i. e. collected ws — 
mercury, minerals & c. and gfang is favorable , and in 
the case of ^nfgqriT Ter »zftm i. e. lifted up the earth.] 

(7) This verse and the next are not found in B. 
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[ ^t^rr — sraf ] 

cren^ fem^qn: q^wrararar Ts^nfrca: 1 1 
cro 2 fw^Ttfaq: 3 « 

«tht hs^hi 4 i 

m: 5 6 tohth: ii* 

q^jrewi *%5^N*5 fesras I 
fafaflfaq* stow **nr^m^T3i?t t 


(1) C reads Kggfufufsiut ?^T, which destroys the 
metre. 

(2) C reads which seems to be in- 

correct. 

(3) C reads WUSfltfa’?:, which is in- 

correct. 

(4) C has TOTEaroT* nafaj*[, which is incorrect. 

(5) C has ’sTtawrastfifo^l wh, which mars the 
metre. 

(6) This verse and the next are not found in B. 
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1 1 

j®vwg I 

*fa?l *$•« l* 

31WW^ 

Bra x ^ l ° ^ nfc 5 i 


(1) MS. A ends abruptly with the colophon, which 
runs thus :— tfq > SWrtfq^HJi«i?jqi?f«fa?l 
fsmfqqsi’C qqifqsiftraw: q? w. u The author’s account 
of himself is altogether wanting in it. B has “sfh qqrc- 
T^qqjgs^fqrflH^qmiqrT^qi^q’qTmqqi^rqqnqiflqi 

’mrqq; smn: i *fa ’sfanfTOqsroqlfqsvm- 

fa^q%sn?wai*fa?jwqrfqx;famqt w iust* 

«qqqtfq«iwqt T€T^q#tqnqf wmfarorqr q^\*ift^jqwtv: i 

*fa $1:* ii 



Extracts from 

KAKACHANDESVARIMATA. 

’gftor. i 

# *w: i 

ifc’rftaTrarcft n * n 

£ 

rioT UTW[ I 

3»T«reraft ^ a * 11 

mu$\ ^ma^ncf ^ hot i 

wnf^raT s?T*n n 3 a 


(1) The text reads which is incorrect. 

(2) The text reads which is incorrect. 
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gtf*nifom%fe?TH II 8 II 
h*et: i 

%fa*aifar gwr ^ * i»^ fl 'i « 

^ftra* 1 2 tN^w i 

?i s?t htI^ «i*rm » 4 « 

ar?n^feg^T ^t sr^Trnsr^fa’TT i 

g ii n 

x 

sl*T»Iin*iT*lT3 ^ S^Tfa SJ^i?: II C II 

wf 3nsr%<ft sitasfijft i 

Iiw: SfiWniT %5f %u: WHWfctf B L II 
3TCTsnfa^Tf43<ii w: w^: i 
^ srsfa sr* <nn ^ ti^ii t® it 


(1) The text reads *«»i, which is not correct. 

(2) The text reads qtfa*;, which is not correct. 
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srqsrqjre ^ q: i 

far $qfai: fffwfan: tow TO* ii u ii 

TO ccf qrTTOTtii fal* L 

^ V 

TOngrora* *raf toH g qTw ii ? ^ « 
qiSTOTfa TO c3 I 

q^TTTO uft fa<5t: TOlfgfaTO«IT: I ^ II 
fsiTO! SIT^t fqisWTqt q*THi*: i 
TOTfTOifoqfa: **3 g W. II * 8 II 

wtt snfawq qrw ^rTrrHTg tftrartfroi i 
rrang qnwqig fmv: hhit; *rat*j w. it t * n 
qrctfa 1 2 3 fqfqq qra hhtt qfm«tfe?r: i 
?sftqrcr «r «n*nf?r qjmwt^rra^gsn n \$ 11 
TO 8 #*!* muzift S^qra qrctfn w. | 
3ifwftl«rtqTqf ^qTfqqwfqq?^ n <« ll 


(1) The text reads which is incorrect. 

(2) The text reads «€tg, which is not accurate. 

(3) The text reads fl5iuriR^»fi which is not correct. 
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^ f«h fa 1 2 Slftfr W. «?^« 

qn«n«flm*: **»*? *arai 3 1 

W. ^THTHWTWf^T^T: II? til 

wn«fi%farg i 

sircm fsre’siT sureaiT: i?*i 

*T^THH1T3$5T fa 5^31 ^a'fw: I 

nz*iT g ii *? ii 

TJ?m aifiia ^ Qrk «T I 

faW^ vr? <TOT 3 WaSTT^Tt* H ** II 

*f?r wsm: i 

^SITTai^^ ^T^r i 

VW. ^IF^ITg UTHSST II ? 


(1) The text reads which is incorrect. 

(2) The text reads fV filfa, which is incorrect. 

(3) The text reads «ir«r*ftraT, which is incorrect. 
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u^?r. i 
qsn u ^ n 

sngqT^€Tq*m ii ^ h 
ww qre*i i 

^T?:^ TW^THccr gsf w^isnsr II 8 II 

TTcRT ^THT%5I ft fft5*TTO I 

grqr-q i 

= 5 w ? a c^wi *nt*sn«iT f^H fnft 11 * 11 

nJ \> 

3»qqifiR HHlftsf I 

?! 5 ^w fft*n fftf %4 q»m qq =q » $ h 

Ssg^taT to n&i u?i^x|^ tfftrar. 1 

cnacr^^T^^ « 'S 11 

* • # fag (?) ?faf 5rm?ftfa «cri^t: 1 
ft^ronstr ^ qifgHf ^rT 5 W%H^ 11 c n 
!TT^5IT To q^T 1 

SUHTt^fa % 5 TTfq qfTO: ftsm: 11 < 5 - 



HINDU CHEMISTRY 


rTSTig hht^^ \%*z 11 *« it 

wa: tiimnfit gg i 

JTT?^ 3fT^TRI ^ II U » 

gsr^: ^m^s^ag g i 

orat fagr iw *nv* f^ar. if^i 

mfegfa hj?i%5t mi sngfg htwt: i 

^M^sm ^ «ig 9 ^ 53 faf : b * 3 » 

^3 ^ HHTHTg *Ttfa?T gg I 

gr?*tri HJiTt^r ht^ti *s?ngg: II *8 It 

a?# *ggpi <?^s»ar g tR^g i 
^gBjgrgg wr?f th fer^g gc^gig n ii 

gi^tf ^ g wto: i 

*jgi *Rta^g 3g h*t*iw gftggV. » ?$ ii 

ggfggnfrwg g *fa3te: gg fafa: i 

qgig ugg^gi ii t'Q » 

g^ggg^rf w 'grcgg^g ^vrg i 

g^g gggr g*: « ten 
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qtrnnftct fasr ?sf^T*i*T: y *£. ii 

fas$ src *hn?tf ^ng i 

^rzrm: niT^ifa gsjT H%g ii i 

^ftran: *n*tig flmzraroraf&vr. i 

gin^rrergt *iwt 11 ** ii 

q^fasi g tfsre ?rg ^R^gg s: i 

^^rrerRH^sftagrcrrosfa ^ ii ^ ii 

^isfefafa Wlrf STS^Rlt f%?!73 t I 

*r«jRgg Hirewifa wifa gm « ^ h 

*i^g ^rtwtfaw. htw: i 

fa cinff swretg ii ^8 ii 

fafa fair grc *fa*E*T i 

«RliR 9T 8 « 

gtrcftirtarci ufa yfaftf timii w « 

sfrrctg ^r^fair: ii * * h 

■srwtaw ri >n«r cm siRtg i 

*rn *n^ hsju: ii y 
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agypi *rign a* t« i 

Titora’ nm ^ift gz^rift sfewt i (?) 
WfaccIT th ?faj sum? urctfare: ii II 
t« HSfTZl^ rUT I 

w ?ii fw *U 5 rg ii r. 

5TT wftag&n sr3 ht?j Haig: i 

srifrff htM ^ zuc [ gg^r sn^g^gfg i^r 

grwffai* g>w fas isfanfa i ^ n 

sirw wr<s hhthtcj. ^\fRri wm i 
f«RH^ ^s$% «? am a gjggRgs^ # ^ 11 

sfa ^aiM^issrffa^ faafa: gz«i: i 
^rarer Hira^iTfa waiHi gsngmn 11 r® u 

^afar* h«i%h fagfaf* i 
^U q i ^fargqfa HStfalfawfari II ^ B 

sj O' 

fag*$ta3rgw n a?t mfacr 1 

v> 4 v 

hhsk^j wre^g Hre^ftro: « ** « 
(Hmpfr) *ni fW^sag i 

3*<gT HHTW g W^HT ^\iSr{W. B *3 B 
4 
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^taraiSq * * * u n 

^SlSTfcl rfHt Wira: HHT 5 # HTWtrRC. l 

*n^i faa s^t 3 ?n 11 ;>* n 

«n*w# g ^hvtrrrt i 

1 fissra ^tst *sra: » « 

^i^fsci^^ts^ snsra *ua *ira: i 
snsre *rn3^nfa sm H5nq3 ii ii 
*rstfc«r=h wi^: ^t?i st ^t i 

g?T tfwiRg# g ^PHsa hi«%5t g ii *c ii 
93tht fecra t*r: qutRRfaspteq}: i 

^ HWTri z^rnr ?tot ii ; e. n 
^Rausmg# reiiTremfara i 
Tj^rt^ g vreraaifci %q?fa u ^ « u 

^IRTWT^t f^¥I *§fe*R*i: i 

*fT5T ***** 

«rari&itta3 w, qz«i: i 



Extracts from 

RASENDRACHUDAMANI. 

T% 55 ^r?m%: 

^ -v ♦ 

^Wcu: *n^T: i 

£ 

^ *jg# A^lTrT W'T ^IW ^ 1 2 3 t 
ff^T fa^facsm sW it 

t*3 ^xg *RT*I 3g WTfT e \m H 

fascia g ^msfarg wi sfa t 

^ W^qm %t|f m«TT^it ^TSfa *r<?g II 
ctg ^TOjfaTftr wgg i 
g’gf^s^f^t tfw' ct^ppror: a 

(1) The text reads srg. But reads 

which 6eems to be correct. 

(2) The text reads gfffi, which is incorrect. 

(3) The text reads gffwnfm, which has no sense. 
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atari atan^a1$a wia h afrit i 
^jfgpaf g?aia af^rct 11 

*ja*i gaasfa: ririjritsiroaniasr 1 
fassqs* fa€qt ?a n^T«i 5 P* *aa 11 
fwjtrafaaaia vngfrisa wffaa i 
Hzaaig^ aT^c[ cjtqtarifaaa 11 
a a?t ^awsTfa as^af i 

a^ritai agtarit aifa^amaare: 1 2 3 4 11 
sri f% aroa : 5 anaft a^anfa a aas: i 
aawBTOaws: %arit a^a \w. w 


(1) The text has sjflSift, which is incorrect. We 
have adopted the text of 

(2) The text reads siutw^nw^KP, which seems 
to he erroneous. 

(3) The text has qs;?T, which is gram- 

matically incorrect. 

(4) The text reads wfa'ws:, which is incorrect. 

(5) The text reads iat wkqsr, which is senseless. 
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*r srera *r TST^m 1 2 3 4 i 

f% *§irwns!r*r n 

liravrercor: cnamwifa^ i 

SWiftajjaalt* tt 

uqi ^T^r^fr ii 

^ra^rcr«WR5i aram ag^Tfa ^ i 
wito! *rai^:g ii 
«raujeS i 

flfi: ST^lNfW ^ i 

fa«¥ grai g ^ it gafarcfo gfaSig ii 
W HWT^ Usfal^g I 


(1) The text lias 

(2) *aiwP3i*l is the reading in 

(3) The text reads f^*i%srw*inw*{, which has no 
clear sense. 

(4) The text reads stita, which i9 unintelligible. 
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snf%% nft^ufafri gzfy 1 2 3 u 

f5H5«r ^^r^qigi ^ \ 

sjfircstafw : 8 H*giw*aTwii ^ \*$?i *§«t it 
7TH) 435 m ri HY3 HHT^m H^Jrf rP. I 
^HtT H^Zl^ST g^fH%5T II 

3W<8 fa *ISRT ri I 

hto gzsftifa sfl^ci « 
fafate&ufira afam ^osnftsfa *hsrt 1 
STsftfagfari ^TH Wc 3 T f^falfa M 
yam* ^ gisw 1 

^tratstf ^sjRisfa *j*w*u » 
*^fifa sjfa* * 1 ^ ^ 1 

*TO#ra**3W Hfeal fa h: 1 


(1) The text reads *?fk;^»Bfa?rT gzt, which is incorrect. 

(2) The text reads which has no sense. 

(3) The text reads sw, which is incorrect. 
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3*3* irarz3t?raf ntw fegnfrfwi 1 2 * i 
Tsfajgn ^<jfr?3irr ii 
€tJ3 fafarl^ II 

333rcp*reratsr:‘ wwniin® i 
w’gjww f% nn fftw ftm*s» 4 » 

*3¥^ fa^TST* fq^HHn^’ f? 3?[ I 
fasrfeqfwV. 5 ^<rt *i«fqs: h 3^3 n 

W 3*8^ TH?l5^I*!?l%3i5!; ,i I 

*WI^3U *3TaH3 II 


(1) The text reads fajjqjtfKT, which is incorrect. 

(2) The text reads ?(i§, whicli is not accurate. 

(Ii) The text has which is not accurate. 

(4) The text reads which is not correct. 

(5) But reads fasfsfjrfwt?:. 

((>) But warggsq reads usfts:. 
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^tfe(fe)^ra^cif^ 5rf^5TT uftwtfwni r. 


^EWT5T^ faffeifasiraT^ti I 

wfsC svw rifrcRTOTfa^ 

l^r: n 

^er^nn% T*rrrf%«- 
fa^H! 5im mrataqra: 


hwh: i 



Extracts from 

RASAPRAKASASUDHAKARA. 


T^ra^T’SlTpjT^iTTrl 

'aim: 2ft=in: i 

wg'gffttz^tfssssn: i 

t 

*¥ fa*TO ^ 

^T5f^I^T^f5t%5! fwfrrf^rciif i 
^fe?TCng*TO» ^ ?jftsr^T 
^ ** fafatsni g i 
<5R^3rtfimsrwT<i ?f 

q^fcmcRqrerg^nst^' 
srarerfrrs* ^t t 
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ggfggtwfgsngfg^Tg^r 
ggfo ^gg*: i 

f%«r gnf^rrg- 
gifggt «gi 11 

?f?i grw*: n 

^ggvn^rcgwgt 'srg 
ggfg ftgfggjJrigi*: *sg^ i 
ggfggiraggT gw *j%gn- 
agfagg ggT mstfacr: i 
«if«ig^mf%^mfggTg^: 

^ifgT?fitsfa *<?t gg«ngg n 
g^w^t wsigtsfa f% g^ 

Hgfrr gff^fggTgiwftowT i 
ggng^ggran^rfgg^wt 
fwwgt*?! ggi ggrztam: « 

sfg sgggusftTg: » 
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rat faffed faf%wsngsrc?i: ■ 

*** *«i?t «rt^ i 

(U^* $ 31 ^ 31*9 su*re#1r 3*13 ^ II 
^^snaH faufcri f%ri5Ei TOwfcfa: i 
ufn^^f^riaf ^tTI^Utfrl^'R^T: I 

STrl^ *f 3T ^Rfa* *RfaT f% II 

fsMt mw. vi\w. qtRWfr^:' i 
*mqi$ q*: v\w. « 

'■j 

H <f fqTOraftTOR: I 

JM*V UR^rn %gRtH^nq^. :i II 


(1) The text reads which appears 

to be incorrect. 

(2) The text reads ssj, which seems to be incorrect. 

(3) The second hemistich is wanting in the text. 
We have adopted the reading of 
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“TT*TTWiTH *313^ I! 

s7 ^ 

gint ^fifarsf ^n^cfcafit i 
nn fafeTfaV ^ * mv\ ti 
?ifa?r: faf%*ft **nj5% i 

fafeoWanStfrl Omfelrf: 1 2 3 a 

*nfar% airo m an ^jp :i i 

5ifgH^if%H 4 ufts^fa r 

*§IJ? tfari %i wfacl* 5TTJTcl% I 

m«r* ^tfw n 


(1) The text reads faft Tifeim, which is not ac- 
curate. 

(2) The text reads fMtf®r?i, which is incorrect. 

(3) The text has only ijS, which mars the metre. 

(4) 5ifa?l is the reading of the text, which 

is evidently an error. 
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: hhhjI: i 

€\ 

wwai wk fiffcw 1 2 3 ii 

m^TuugHwri lirn^wnf^vn^ i 

Ufafasi u s€l%^ II 

nwm o^rai firm ufar w%?Hfe i 

^H3U% i^t w&\ ii 

hutut^ si wshh i 
^T ht3 hh<hh u huh: ii 

UUHH HUltU Ufa 1 

UU I 

H«ITfU *§faui 8 <f!Vt HAT I 

HI tfarIT sicIH^ f? HI II 


(1) The text reads which seems to be in- 
correct. 

(2) TOwqigW aays wii See Chap. II. Verse 161. 

(3) The text reads wfam, which is incorrect. 
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qrfmsiiT ^afeqn 1 ?m<T irsreaf* i 

si ■“* 

faffeg T^rTT ^ II 

UTT Hl^T XfffgRiT ^*TR^ II 
gfiqRJT *H*TT 3TT# ^RZ^tT fq^RTfa^t I 

\J s) 

spswt ^RqrfT ^ 11 

qs^ifaw ht g i 

t*rit% gqft f^HT ^«ifrr q II 

’cTR*!#^ >BT?.T fag^fa i 

?m Ht 4 ^igmzii a 

=*rsr Hzrf«r f%?=3*n i 

^q'rR^JrRH # 

I S^PnrfiS? srefRlStaff: II 
t?^Tgzf«Z ^ q^5RlT^ faf^rW II 

*fa RWI5ZH 


(1) say 8 * 2^1 gtftt*T. 
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*nro«i ^ ii 
*ifaqri fta^ro Tjf^rit a t g $3$^ 1 
*TrI?T* 2 I ftqrailT qf^lf 5 * 1 2 ^ II 

^f*r uwqi s ntsq h% 11 

Tfa ^rags: 11 

sq*r fq^qi ^rtYW^H 1 

=q hw sRnnfvrqr. 11 
qiffiima f'i ^ qTTI^ 9 ^^H 3 4 11 

f fa qiTT^H?: B 

facl^^TOR^ UtV 

f fj^HsQ S 3 HTWH « 

?frr fipss: I' 


(1) W*«g*q reads fafwrfa. 

(2) T«T8€g«iJ reads q*ret. 

(3) Tbe text reads ^fmnSqr ^ qiTl^SSTOs:, 

which seems to be incorrect. 

(4) The text reads JTfi $ attagro*, which mars the 


metre. 
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^scfrr 9H?tcl32: 

ivf^qrmsn^T it faT gzg^sr n 

^f?r »farc 32 : 

*Z 5 «nq£ g ngsfa it® s 3 ** g fa^%g i 
va^jnswsRtefaf *zfw^3zg^ o 

?fi a (^)vnwg^: 

JTYI g ^T^fTTTJ^ aw 5 ^* g faster I 

grafg ussre: i 
n^muing^ sn^su^fai: ii 

sfh mrangz: 

?3fmt afjfirenir g ^TfereTT i 

gz ^sng 1 ng 3^ *jsrcifa*ig » 

*fa ijwgz: 


(1) The text reads ^f?T, which is incorrect. 
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qz*[ i 

9a 9sn9?nnia* 919 ^ n 

*fm snasnss: « 

*fa 

TOwarrow^ ^uwtssiTu: i 


9919 : Hgcrenfa 91391 ^ga» 9*3 i 

a9T farfini 99 9 ^ 19 * 9 : ^ i 
999 arcfa^iTfa 9^ 9151 T 91 993 n 

*99? ruwi ml $ 9^993 i 
*jrelta9lf99 n 

srercreN I uM 9gf^sjf?ramcfi^ i 
^9 t>9 fiW HIT 9T 9T999 91 II 
99(99)%9* g 93ffWt 999* 9T9 999*. 11 
92R9T9’5r9T ^ 999*719 9f^9: I 

fafasiro *% 9W99«fa?i • 

taa^IT 9 Ttf 9^11 qfcf 919 tf 99 T 9 ^ 1 
5 
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xiftesriito ^ m^sf v®tw% i 
ire? tn « 

twfarai » 

^winfatf snf^% i 

3i%*r ^ftci cnsii gT^^ufsrw vr%g n 

%vz 1 

stored sfe 2 ^csnfr trai^wriift wtg # 
JWfsRT Q^fsTHT Km S* gsrlVRT I 
^f%HT gf%H*ra g %twn i 
m^ro^fam w 11 

*i**TWm ^?r: sftfarifafcmffT *g% i 
*wn*nfa w^fa«pn*u: ■ 

*nggiRt^9 granttg^* *t i 

faRffsft m mm i% i 

atfar h 

(1) The text reads which it inoorreot. 

(2) wifir [mh] is gramioatifiaUjr, incorrect. 



HINDU CHEMISTRY 


67 


arafsf ITTO^ I 

si w\$n firTO«n « 
fstrercn wft?i to* $*nsrh g i 
gzTOaratfta toto rstto u 
sr?rTOTfsi f $sn?t g^rro sr*T*% i 
%im$i\: ^7%^ ii 

1J«T^ ^TT^HT SJHTOTfarf <T9T I 
^irofaTOf ^rJiww^ i 
3^ wnnRhwm i 

^5T fafasn to*r wnrcBrf«v i 
S^reN *tfar nmfsT inform ii 
^ tr STfersuTO^ i 
*19*1 fri n^srra ^iips^ff n 

?RHWI 9ftTO* t^fTTOOT% I 

to toj! fronn h 
?SRTO9t*itai 9rf«Rft to *ira: ii 



Extracts from 

RASACHINTAMANI. 

TOtaramt: 

, 3 * 7 ir: mtan: i 

£ 

*3*3 atfw ^rf 51^^51: I 

town' fw9*t ii *< » 
ri^rfld i 

fesraffoxarfaan ^ vm siaa? wtq_ i^h 

*#***•» 

Tf?r vr^R^n: i 

^apqft ffi?55TH: l 

qf jjw Rtftra irafiran 1 1 

w*rasfa# RftPinnwral : 8 # ii 


(1) vfq m*t:f*raT is the correct reading as 

stated in the margin of the text. 

(2) amt wtut *ifa mm mtmmi itzu^xr. is the coirect 
reading as stated in the margin of the text. 
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^SJT WTJRI ?Tf *! II %L II 

*r*t?j#* ®£qr fa fa:sr^g*: \ 
<ra*raran® s® erf ii «• n 
to® f&4 «af frof ii 

*f® mraararn*! i 

fTOT*TO3ra?i rrwsHS®®® i 

fira« stsrcfrg sg®rw® * *5 ■ 

w%**i mwfararmfaf 1 

TO oTTSrR STT®* H 88 11 

?f?r raftmirik 

3#9»TOrarfT: n 

®TO irfrrf *ra f sf^t ?ragE® « n 
itenjtfwHT fast ®i? fc*rags® 11 1 

*rar ^Rifqr irofqr fa mm %a^ 1 
aifamaTfamfatf 1 t*t 1 
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iwnfaHrr hshjh srrcHiwra f*rofH i 
faiitarrefari hr «%*hr*j Hifa’f n n 
Tfn WHUwt %HtaR^pr?friT: 


▼mwnw hr r\m hto i 

irth: faraS fsRiHH n ui " 

HTHm qHTfni %UHtolfa 3 Hf II » 
HH^T HfsTHTfH ^ I 
h?tt mfsr w^ca’Jr hthjht ii ut « 

tiftaR^irotH: ii 

tiHrvrmt wt^R: HIT HRT^U «%?[ I 
Sc* S<*R| I ?SJ | 

*H*TH S%HTH HWfiff HfRtftj II ? o£. !l 

gni Wf ( TTW Ireara *W*T I 
^surafa^ hSrto ^t%sq^ ii ■ 
S* HR* S%«* tflfalRJimroS II 

t> 

tfn mftwt^f ii 
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gams fasiH i 

wn?f Hc9 crrasS wr it it 

*f?r it 


^tai?eR si%*r ^ i 

szntesrftaifa iriN^r *ft*R; b ** ti 

fr 


*pwt ^i% wan *j*i ^ h: it «{ 

ii?iwl^iT^ srr3 ?m srairo ^rm i 

HT^pi >Jjfr rf xfR ^Rtq_ » II 


^q: ?i5T5ii?f ^ <f $pr: i 
^q?fi ^ ?TOT H gai: II I 

H«ar *gihw?T*t »n«wp# tm<snf: n «c. « 

TfH *rkHc5Ttn?R II 


Extracts from 

RASAKALPA. 

?Ni: i 

fag g^rr ?*ngfa ^fafgnwr ?rm i 
fagg 1 ?:sgfaftsB TOwfasn ^: 2 3 4 n ? a 

a ^rsr crffan 11 

wNit wt w. s i 

tfz\* *w: tt «<» h 

(1) The text reads ^retfa, which is grammatically 
incorrect. 

(2) The reading in the text is fanTT?*j, which is 
incorrect. 

(3) The text reads which is incorrect. 

(4) The text reads trcrara^ifci, which is not correct. 
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’S# vaftn HlfarT TO* D 8* N 

ffa W% 5TTW 


tn^xzn^^irrf^^T €\f t : 1 2 i 

*srarfam w stei ^i 3 srf?roT: ii ? 

wot TO^rf%Hzt famrararti i 

i fera uftacrm o 

*mro: vroftYtt i 

Nf j 

l^pf *1^ SJ«I TOfifarRR| B 

(totto:) 


(1) The text reads *Wtf%:, which is grammatically 
incorrect. 

(2) is the reading of the text, which 
seems to be incorrect. 

(3) The text reads fwitalWiftPTT, which is pal- 
pably an error. 
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top g?rof fw ttsiwtttotohh i 

3ST* IsRPfPR* TO zw^ ^ THT II 

A 

(tot:) 

JPTOI Hra3ifa§ I 

WTO*itaTTrT: HSofarefoftfrHT: 11 

(totht:) 

famfHrrpN ot?r rtggf=m 11 

HT«I 3 T fifTOHT ^TTH Ht^TT. II 

TW1 HtHT fa^TT t^T ^o|t TOtaTTWT 1 2 3 * II 
3 Tf B^flTT H*htT^ ^THtH fafatj ?T?Hf II 
suite gtronite itTSitetefTOm II 
nfofft fetes: fftm: 11 

(1) The text roads which seems to be 

incorrect. 

(2) 3«tTi»nWT i 8 the reading.of the text, which 
is incorrect. 

(3) The text reads Wi:, which is in 

correct as it is mentioned neater in the next line. 
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wvfm $ I 

TOifaft* nvtn WTitfwftfa: n 


*T*ft TH7VtH 5 T^i J Uf^I I 

Jitfwf^raTfrr. 2 ii 


vfwtitip *[**%* ^wf^H^I 

U^35^I sm WTSJ 5TTT^ SRt 1 2 3 4 I 
w 4*: ^ TT'STHl H^frT I 


(1) The text reads «$vr«V>l' whicfi is an error of 
the scribe 

(2) The text reads swfea:, which is incorrect. 

(3) The text reads gift**, which seems to be 
incorrect. 

(4) nfti;, as given in the text, is grammatically 
incorrect. 



76 


HINDU CHEMISTRY 


frrsTTTw 5 i 

%*§ Hstnm srt^m ^ fafafar^ # 

<3trraf a?rc*faT$ 
*H3forcirerre: n 

?f?f 5rf^rgtHt^ vrtf sfngror: * 

iranfsiH: tio^Rrartnim: firftfcrr: h 

TffT ?H=fi<37 

HTH II 


H^TTOTHT Hsfal *HHT I 

smast* swht n ? n 
Hmfai sran 1 2 3 4 i 


(1) The text reads %nan^i\, which is not correct. 

(2) The text reads »j, which appears to be an error. 

(3) The text reads *9Tfaqnt*rr, which is incorrect. 

(4) The text reads xra , which is senseless. 
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a^nizi TOJjrot 1 2 transi ft Wfr?r. i 
^TOt*ranc<tf tort ?rw froig 11 
?^t ifw^ijn 8 ?ifrft% 3 4 5 * ftfttsitft i 
TO*: I « 

g^pn^pIT TO HHTO Xlrlft 3T{ B 
jrarltfa: «to* 4 TO TOT5\d «%?[ i 
TO to g uft?r 3n*taT*nsTO grft^ n 


*H3i nWJSft 1^: I 

^g^W5f TOW S3* TOT W StfTO^ B 


(1) THiTiiBf is the reading of the text, which 

appears to be incorrect. 

(2) The text n^^nrsft is evidently incorrect 

(3) ^slfostf*! is the reading of the text, 

which has no meaning at all. 

(4) The text reads which is ‘grammatically 

incorrect. 

(5) TOtatfwft ia the reading of the text, which 

seems to be incorrect. 
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3kST H1W ^ m3 1 2 I 

^1751 II 

6 ©\ x 

Tnffan^ WT^mtaia H 

^ fasim ^ra^k^ 3 ii 
rf^ h4‘ WcSTT afafasrfWTfaai( I 
It^T H^fesRT: wistst sjfaRfcia: II 

sfiteifaiifrrai 4 TOT*3^*rerwnf»TO: i 

«<3| tT7!<5l^ S3* II 

U^HTH fsjn^f 3T TO3R $fct ?jfs | 
a WTrISJT rm cfitg aiSflJW II 

?fa aanfsai Hfaft safari rnna mz: i 

V) vj 

i\ a ^at gasfsla: u 

(1) gm Hutu «9f§ .is the reading of the text, 
which is incorrect. 

(2) The text reads 

(3) The text has efftr*dt. which is grammatically 
incorrect. 

(4) The text reads qfatwrftrwi, which ia not correct. 



HINDU CHEMISTRY 


79 


<*rt3n*TT3TO*ra ^ *** Mfawi > 
safari #ipit 5i^ » 

*f?| 

^sf^^f?uiTff5iin^iT: Pin;' w 


Extracts from 

RASARAJALAKSHMK 


m- 

$$ fom 

(1) «*ttH n»m is the reading of the text, which is 
not correct. 
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nfggkgfg 

mg giMT^V «mg *<i 

srafg f faraifcvtfHtarc^ 

irfafasa^rgni: i 

fare s* filter ?)tfa: Hftgratmfa: 

fatpcuggsi^rar: grow. « * n 

©v \l 

sfg ^f^iim^gggg^fg^gfofggrot 

iftf thhrt fsrggrg ^Nngi^s«rft- 
gsg qpnrifeft uawnw\fti wmgtagg i 
3mf%‘ ^g^5#tam^i 
^^^^gT^gwg^fm^Tgmgig 11 

mw: swih: i 

sgsift fa^famg^H ii w n 

€» 

fagfa: swro: \ 
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crater i 

mnrt faro? suite? « 

s^te: 3*rcr: i* 


* Foil. 1 — 43. Linn. 10. Rasardjalakshmls, de 
medicamentis mettallorum et fossilium ope conficiendis 
liber, a Rimes' vara (bhatta), Vishnus filio, compositos. 
Incipit ; BT?i«ITqfq^qfa- 

«qqqfl etc. n i n (1. sphurad 

Rasambhodhi-gabbiragarbhat | s'n'-Vishnudevi (o devf) 

labhate prayatnat sri Vishnuvatsad Rasarajalakshmi'm 
H 2 II Drishtvemam Rasasigaram.S'ivakritam s'rl-Karka- 
cbandes'varftantram, Sutamahodadhim, Raaasndhdm- 
bhodhim, Bhavam'matam, Vyidi[m], Sus'rutasutram, 
Is'ahridayam, Svachcbhandas'aktyigamam, a'rf-Dimoda- 

ra-V isudeva-Bhagavad-Govinda-N agarjunin ||3|| 

Hisfcqrt i HqffaSqi 

’$1*13?*' II 8 u 

wwi: qrcqf'qqt i 

TO* Sqiqf ^qqf II t II 

iw (tutthakam) qrtd qratTq^TOtar’i* I 

(o vaikrintakam) in aj q H(|| 

*hsqrfa$ fafaSwftqrr: i 
i«nq?ralqq€i: ^Inraq^tferT: ii « n 

Aufrecht’s “Catalogus,” p. 321, No. 761. 


6 
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Colophon at the end of the RasarAjalakshmi- 

frafafa ^rtgsre«lta?t: i 
mm mfa: 


extracts from 

RASANAKSHATRAMALIKA 

Tswroiftrarai: 

’srsw: atJRi: i 

^8*g:siwrf£9fT*ii 
swwnlfoftjiff amu* \ 

tr# xm sfatranflwunii 11 H • 
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fo?ra Nyra sjw<TNrra i 

%van mre 3jtf fa firffam h h 
£ 

*frenrTircfarai: usN wsrafarsn «h«» 
s%wi# wtfhrtffa v[foi: i 

^rapswwrert *h: HH^rnr^ra^t # m « 

pit t%^: HfWOTrif*: i 

^foprw^ra^%fowT?ipir 3 rat 11 u 
sfa va: ii* 

tu HT^fouiT^fawsri fa*nri *rai i 
«m wraftfir wmatfiftracT y w\i 

Tft THsmflTfa^ HHTHT II «fal 
? Hi® ^rrfora * 3ft * 

* The «WRpta mentioned in the 
wf^nn is quite distinct from that, which is stated in 
the Neither has it any analogy with 

what is described in the wigjpq. 



Extracts from 

RASARATNAKAR 

3 *cn: sftn: i 
£ 

ainrei i 

aEnfamsfi ffrimk «m an^nd^ i 
^trfzfaito 1 «35«raraif9i% i 

^StaRwnrehj tfwiwuflS * i 

3TVTJ rise II 

g'ffa: fat: faster rt^ i 

rn g^ qrk « 

?ra^ crfcg^r ii 

fzm *fTfar aw^Tfa * * 

(1) is the reading in the Sanskrit college 

<N 

MS. 
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uraigfk grf%^rr% H^rqrot * ^ wfag i 
h*t fof^rc h?h% arm tout* n 
1 € 31^ g^5t ^ *rengq«rt urn ii 
^^g*^T3TBTfi q’WI I 

rraafafemsjfa ii 

repr^st i 

Sfa ^qT5^g^fiT<^TOfa^fa*fqH WcTT^t 

*tch imrrtq^ar: \ 

<TC>5T wf^f WSIT ^ I 

srar^pnforsTT ?ufr i 

?T?T H^r faSTT^talWJT RTH faft^cT II 

^atefor^sj i 

WS^I n HTfarT THH II 

qgqfq^ii i 



86 


HINDU CHEMISTRY 


u%ir^g*ersr* ti 

HJTT^UI &Z I 

H*3& ^T tj^ I) 

^ iral 5^g wfasH: hw hjth i 

^ ijf^m fm^T vfoi ii 


Extracts from 

DHATURATNAMALA. 

UTW.— 

% 

^ig*TT TSTOraTOWfireT# II * n 

3rafa^?is?r«| t wrofo fsRBsr. i 

ut t ^^nrf wn i ^ ii 
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ftar ?w nm wrcra i 
^ xkrowrafa m hwm fasn 11 * i 
^wnfai ^ alfanr i 

ot< 5 *?wd gni ii « w 

w fVcqwr^f i 

fW mi hwt?to =n*fa *ps i 
^ mt 5 ^: nm*[ ^warfa 11 * 1 
fjfafafafasi^rrfa: i 

, m*i?ih^fi: Hit im 5^5! ii < ii 

7f\3qK^?ftW fatfa^JT ^ i 

55r^5«i mrowifai ii « ii 

^n*Ri^ fafa%q %u^^niftTgri i 

fatfomge *m ii c » 

**nfa :— 

thft i^rarsTTWTU I 

TH^ff nmisn ^ <Tflt lw f?!% II II 
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iKnrwt drowns ft am: \ 
w?rar srm 3 m tmm a ferns I « h 
*fs sfssstfmrefemm 

mg*ermmst smntss w. 11 

The following is taken from Aufrecht’s 
“Catalogus” — No, 760 . 

Incipit :— UTO m*m *rf# 

mwrfi m$m Tewrai a fastms 

ii \ it mi^sm sqra’fa fmssr: i 

3m smrmmw m m « w 

tn am ani m3 33 amss i *§ifc ami 
3^ mu# ara# farm ii $ n mfe# 3ms 
^3 ik# a snrtefe i samgsmgm sreN 
mvti ams ii « ii aw w swats sia- 
*jm 5 ata 3 ?i i art gs: swq ^tsh* 
TTciTfm mmfe ii a. ii fsafafeateraifa: iftssts 
w* wssj sti am gals 

stmfe n 4 ii 3ssi m*i aw* f#feg33 a 
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i srawta tfpr 7?TTOWTf^r 
ii « ii h# ^ fto^s^ndw i 

In fine libelli disticha haec leguntur : 

Wl Isi [qj] *TTITHJ Rasasiddhantas&gar&t I 
^ig*lt WTT«rT Xf l^friq II \ II 

wra?$rT t TO I 

rawren % wg^rt urn f^ara 5 n * i 

Jityd Gurjarakha«<ia.s cha, Devadatto 

hi dharmavit | 

Harer nam&bhidh&nasya 11$ II 

nJ 

fa HMfqWsr ^rn *Tf%qiT II 8 II 

sfa ^Tftwwrar 11 




Extracts from 

RASA PR ADI PA. 

A. — MS. from Alahabad. 
B — MS. from Benares. 

stlWSlii*: l 

wfcitT 1 ^sim 2 ^ I 

Pi *R*iT. ftr^wfwfr. 3 4 II 

Wi ^ II 

^grrt n i 
*n*: nsenptsfp h 


(1) A reads SSrfz^TT, B. reads 

(2) B reads which is not corret. 

(3) B reads which is not correct. 

(4) ijfa* is the reading in B. 
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wrf%^ra^ t 

ssrgforft ^ WT?t i 

^rcr^n^ #trt *rfwj f%m 1 2 *rerfar f% 

famranfa:— 

THWTH ^TCIT ^ f!If ! 

firfafara 3 : t$: n 

^^gfan^nt 4 araan fire^w : 5 6 1 
hth: HJrafonn® itI^t f^wna^ 7 11 


(1) B reads q^j. 

(2) A reads fait. 

(3) A reads fafa:fawi. 

(4) A reads nt B reads qf. 

(5) B reads which is incorrect. 

(6) B reads 9 «T^taT?i, which is inoorrect. 

(7) an incorrect variant in B. 



92 


HINDU CHEMISTRY 


fa qf g nfwgng gfefrroqwn i * 

( 1 ) JTtairctrzqrr *«m:. 

* The following is taken from dtJrcrefidft of Tri- 
mallabhatta, printed in Bombay in the S'aka year 1810. 

da' gfaf 

faara ^cr?? q^rfa da i 

saftanai gaftapnwi ii s?o ii 

sawfqaiTat 

'aakar alqPcdl fa?«n^ i 
sir *rfrqtaqa 

fqsr aj’CTa^arsi n ii 

gummier faara ?§r'£- 

IS || || 

s5S!^?fT*Ta; jr^h 
sqqiai datqft amnsfy i 
af* usaufiaqTanTa 

^ qfajtl f*JT II II 
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*3TT% M ^ UTHt f%HI I 

to 

gsTOT 1 $TOJTO 2 qT^TOJJlfa^T I 
TOffiTOi*r ^Tfu USTOPT TO^ N TO** R 

?T ftaH^ftaWT »fa^ 
f«it faswraTOi?* * i 
^Snire »■?«*}' ^r 

*f* H<?5JT*«l II <8 II 

f»wra faw^ar- 

V^WHT WIT3«tS9 

iw. 3^1^ gw: » i* ii 

faqfawiSIT SW ^ qcj- 
aftsN $wnroww: «t?i ti 

gWWfSWmWSt- 
sfawswfiwTOaww^Tlifwfl?: i 
g*wwwatw**iivtoreiix: 

**reur?rcwiTT wfa: € wfow: u « h 

(2) B reads ^ 4 . 


(1) B reads gsifiT. 
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rcrofcw sv. *|*i: 

qgRferanferaf iwiwi: h 

maqfaswfaWHn 
afteOTTgmSro ferwq*if«m¥ « 
fasrefa 1 2 feror « 

vj v 

*WH 3T7WT*rT^— 

tHt sjiTOiai s*rrfa3[^ n 
farcif^nfq^Tsns «s&n 11 


(1) B reals fqKTHtrfwfipft. 

(2) B reads fV^taj. 



Extracts from 

DHATlkRIYA or 
DHATUMANJARI. 

f gqrat wgfarai urgn^ft «rt i # 

^sfa^rnrar *ro: i 
tnsrerare i 

N> 

?g[fa WTg^tfefifag 2 1 
?fa fat'OT^WTW’tr wraffaTgtffa*: « * # 

tng^Sifw: trrm: gSi^a ^raw. (t) 3 1 

^ tufira? farms: n * n 


* The Ulwar MS. (A) reads ergfxrat, a part of the 
RudrayAmala ; bat the Benares MS. <B) reads eirprarfl, 
a part of the same. The two MSS. are exactly the 
same in subject matter, differing only in name. 

(1) A reads *nr*taT, which is grammatically in- 
correct. 

(2) A reads ewer dwth, which is grossly incorrect. 

(3) The sense here is not clear. 
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fufWTHt c[W%\ I 
STfH^ STT^ 1 2 3 4 # f II 

tn«T3!5TO I 

sJ 

TOHT TTofHrimHH I 

*pusq* «rr<rr: 3»nar n « # 

stnaigwS^te mri wirenwi i 

faz£\ ^ ii * ii 

suarrrcl 5 ^trt siuzrfeT wi i 
fafrrafrreTW jtr^rt ii $ 11 

wgwqfiiraT: i 

*re^: f?«2n: ii « n 


(1) A reads which se6ms to be incorrect. 

(2) A has 5 «o?^t, which appears to be incorrect. 

(3) srercrafaaT:) a variant in A, which is not 
correct. 

(4) A reads erroneously 

(5) A reads which is grammatically in- 

correct. 
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ifasn *nf*r«r g *Tg%gf?i 1 1 
fa^r*n 2 wg*iWfa*ftf^?n 3 m 

gTO^topri 4 SWrl 5T STTlfa & I 

tot $ srerfa^nfa 6 *5 srar^Tfafa u l a 

i 

t tfag sr£w 7 t*i sra mm srom? i 
^^<rr 8 >jg^t^2r siwsra 9 ftuaifH « ?« n 


(1) *t^T ^rg fast?!, a variant in A, which treats the 
word ^Tg in the neuter as well as in the feminine 
genders. 

(2) A reads fallen, which is not correct. 

(3j an incorrect variant in A. 

(4) A reads ^gutv which is grammatically incorrect. 

(5) A reads SKfa which is incorrect. 

(6) qitfilTirre i8 the incorrect reading in A. 

(7) A and B read wx%, which is grammatically in- 
correct. 

(8) iwfi is the reading in A and B, which is not 
correct. 

(9) is the incorrect reading in A and B. 

7 
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tra^ifa mg‘ ^Tmfaafmfag i 

gnra^ra’psf am gfa : 1 sifa^fa M(» 

*j«sanTmmm 2 *srateas 3 m«ra: i 

*sia* 3 4 aga>T arat^ewm sm « 11 

amm Btam mg : 5 ^ aglteat: i 

*ata mgmw H mm mm 

€» 

^nim fam vtm anawam i 
m^ma^atafa 6 mfterg: amaS »*8 11 


(1) A and B read fin 

(2) ^tgqirewm is the correct reading, fl TUPS ST is 
grammatically incorrect. 

(3) A and B have vwutfiHeuI:, which, mars the 
metre. 

(4) A reads which is not correct, 

(5) utgj is used here in the feminine gender Both 

By A and B. •*'•■•' 

(6) Vide verse 20. 
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m 1 star snSwmraW i 
sgnwwitJH 2 srrar sigs *r«rm « u » 
star! 3 4 ntsn i 

iran™ ifa s snirg « ?M 
3m«sn mrapfi fasn im* gft front: i 
snn *s* « t® ii 

st 2% sinnr srra: 5 *rW ron sft i 
^ra: s sifaraft wwn i {* n 


(1) Both A and B road <ni^, which is grammati- 
cally incorrect. 

(2) <&$ft is the reading in A and B, which sears 
the metre. 

(3) A and B reads 4Mb 

(4) A roads «mr, wh»eb is incorrect, 

(5) A and B read eft, which is tooe weefc 

(«) ee4». Breeds salt 

ings seem to be inoorrect. 
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STTSca ^ dft I 

ai^n ohis ai^t ^m 1 11 ii 

of^r q?ns sit f^sn: am : 2 faa^j i 
jj^RRatfata ^Rtaig^ 3 sna?i « 11 

oira fc aiaift atofi aTWTat^ 4 arta^T i 
ilR^ 5fR^ f^SOT ^RW at^ <TOT M? » 
ftirai qqtftm snfaw^aift w?n 5 6 1 
aara^^sgwi anstaRwsgm 11 ^ 11 


(1) apt wfir ^%n.‘, a variant in A. bit^ 
X’Slf^T:, an incorrect variant in B. 

(2) A and B read jjit, which is grammatically 
incorrect. 

(3) A reads ^rftasqsrg. B reads *ii<lqsqq^{. Both 
seem to be incorrect. (Vide verse 14.) 

(4) B reads which is unintelligible. 

(5) A reads *rar. 

(6) Both A and B read q?i?, which destroys the 
metre. 
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swt s^: 1 wm i 

€» 

STSWWwg tfgm MM 

s m 2 tng: w*nu:$HWT 1 
gnsrfafo^fi 3 sgs^nsrfagTfggiT 4 11 11 

sabrraj s^tsts : 5 sisTTfsinss: (?) 1 
STS^ STSSliw UTS^aiS 6 fsra^ll n H 
Sl^tSTSSSQ^ 7 5HU S^fr? fafagT I 

^ f%«lf*rT 5TT*ra II II 


(1) A and B want :, thus rendering the foot 
incomplete. 

(2) A and B read §, which is not correct. 

(3) ^r^fafs^CT is the variant in A and B. 

(4) A and B read faqra^tt, which is grammatically 
incorrect. 

(5) A has an incomplete foot <gHnfaqT. B also has 

■«f ^«^T. 

( 6 ) A reads B reads qi^S^ si«t. Both 

of them seem to be incorrect. 

(7) B reads 33 ft. 
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**tara‘^rf?igrn 8 sig^rwi 1 2 3 4 ■ n 

H^iTT^T 311*3^ H^T II li 

ssra^rnpiT *ng*frm sts f% i 

^m^nwifom 5 6 11 *£. n 
m^«a?R i 

tagqftfam nig: #1 ^g $ i 

fat wi* ^N B 133? li 3 © 


(1) A reads qgt grig. Breads pigig. Both are 
unintelligible. 

(2) Both A and B read which mars the metre. 

(3) gig ^ giggvmT.', a variant in A and B, which 
is grammatically incorrect. 

(4) A and B read only ggtfTTT, which is incorrect. 

(5) Both A and B read gnT^ST:, which seems to 
be incorrect. 

(6) B reads ^ng* 3gt. 
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3u*icrt i 

UtTO Wim* ^R*I Ciail II « 

ura* <^|35T SIRtf cim | 

site 3 4 5 * W *?M %H3T1 tp: 2 ii ^ ii 
SITfaW^: 5RW UTH I 

sm* sr*i?u 3tnaig^ im \ « * 9 » 

Hg^nfa qrqqranft wwn 1 
OTng* 5 tar f % 3 *tai wmrercqrn ms 11 
^ «N*r tot 1 

HR<HTfe ^ TRJ ft*' rf<* h*5t *nm ^fUKB 


(1) is the incorrect reading in A and B. 

(2) A reads gq;, which is senseless. 

(3) ^q*Tg*%WTf*!, an incorrect variant in A and B. 

(4) Both A and B want this word, which may be 
supposed to be or here. 

(5) fl*l «! qwnfa t, a variaut in A. 
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HTosIigWI^ I 

ITOtf ** I 

iretarcvmrfft ^ n 

w^it^ I 

** fa^TSrT^*T *TW I 

'J 

fawfua^ srra^ HTggr^fwiT 11 ** n 

5 «r mgronf* ^‘€nm i 

itnSTOTfa XT RH? II || 

*IT#t tTOTOnft ’SWHf W I 

W3i II $ L II 

$fa) *# ^ rWT %TOg?Ti?t^ I 

tsft* grfat^m « »« « 

vi?f ^ fri 1 2 3 f%jreata9*r 4 1 

twrw f?sjj hhttIth?:^ ii «* 11 


(1) Both A and B read *’qf^, which has no sense. 

(2) A reads 31 ft. 

(3) is generally used 

(4) fc«ra579 is the correct term. 
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snfHf T.'Z* WT I 

*renf*r *toPTta?rcTfa n « ^ i 

T«T?r ^ <T«TT w ^^55^1 I 

mro* ?tot 11 83 11 
ifaf ^TT gfiffoRTTW ^ 1 
*STfarl <ftf%c»>‘ '■^3 3 4 5 B 88 B 

fare ma^nusm 1 

'J v 

^ ^Tgn^si^R^nT 11 8 «j 


(1) The first tei 111 in the previous verse is only 

But here it is . Hence there is no repetition. 

(2) wrin^, an incorrect variant in A 
and B. 

(3) ^ is the reading in A and B, 
which has no clear sense. 

(4) A and B read which is incorrect. 

(5) A reads IfaT, which leaves out 
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*f?r? arfifaar ^ ^ i 

*ei?rcmTfa UfUsq^ifsT I 1 2 unfit 
m*sr *nrei t 

^ ^ w«i 3 ii « « ii 

fatf ^2 ryt 5T?T i 

t$*ro 4 5 ^ ^unte fkvi ii » c ii 

TO** W3^ 5 S*«ft to ^ ^ i 

Ttfllfa TOTOnfr WTfa fafawfa * II8C.II 
5UTO Tf SHT^rf TT^TrT I 

atofi cfrtTO ii 


(1) A has srawfsi 3^?t. B has swngrfn Both 
the readings are grammatically incorrect. 

(2) is dropped in A aud B. 

(3) The sense of sftgfagg seems to be ^tafw*t = 

A reads which is incorrect. 

(4) A reads %«w. 

(5) A and B read ggin g. 
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araffia trt m*i 11 ^ » 

**?ref *rc*m *&i3i«fi*fa faft^ 1 2 3 1 
TOtran& sr »& 4 w?r fafas 5 6 ^igfif n ^ 11 
ag^n w vw *5rciT W i 

iifafkhfft ^ *frk smiiin « iu H 


(1) the reading in A and B, is not gram- 
matically correct. 

(2) is the reading in A and B ; which is in- 
correct. 

(3) Both A and B read wNsfig which 

is grammatically incorrect. 

(4) TOWnOT!*! an incorrect variant in A 

and B. 

(5) A reads fafas- ® reads ^ faff*. Both 
are incorrect. 

(6) Both A and B read TSifilfa w, which is sense- 
less here. 
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ton* mgsmst: i 

umfo aiproifa mail 

^igvfir ^ i 

m ^ thirst ^ s ii n ii 

rt^ rtct^st ^wnwta<n rr[ ii » 

fafaei f%5Trf 5TT5TRirR5T?I^^ I 
*mr 5 Riraa utm fwfafi ii y $ 11 

VW RW3R* 1 2 3 4 ^f?rf RW^TTT^nr I 
^mf % 5 6 strththiOt ^t^t% ustafl^ ii yen 
^ TOH yj? ^Ufi^fasiTT^H I 

dWTTOfi* 8 ?!T Z*R H yt II 


(1) gf%% au incorrect variant in 

and B. 

(2) A and B read sJtiw. 

(3) B has only tw $td n, which is incomplete. 

(4) A reads n « ?|*^^f? w*. 

{5) A and B read qnvi, which is incorrect. 

(6) A has B has ^ *rn^r 
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*rsi i xj warani i 

« * ® II 

ufrr?f gslhflg^w *ra)wr sisrefww i 

^%cf ^falter ^ ^SraiQ^nrunf<i n w u 

ItrlTfsT ^^•nJTrf'I *T«IT SRWfw 3fTT$*( I 
srrat 1 2 fofafgqfa?ft*regm* n ** 11 
STWlfa 5!Tmfa cITf*! ^ *rn 3 4 i 

firerei b 

*nfte 3?nf£ i 

^ *T3frT SSRT «IH II $8 B 

sifriTOtfqtffa *inm fa* i 

#9 ^^iTfeiT^ 5 II <* II 


(1) A reads 

(2) fantoinfa is the variant in A. faft»nuta is the 
variant in B. Both the readings seem to be incorrect. 

(3) «TTaif»l ** 3 te% an incomplete variant in A 
and B. 

(4) A has ant»f *■ B has eiiq^ 

(5) A and B read erroneously qcfeqf. 
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swfm i 

^ m ^ 1 2 3 wrtt^w? ii ^ it 

umfa ! gsf^Tnif»i i 

WTW ^ 5 % » $0 II 

*rit: mi? fcsr 4 i 

vtm% 5CH3Tt HTR 5TRTUt*TfUt II II 

sihi^j w 5 «ira3 i 

* i*w qforenf**«: 6 ww « it i 


(1) A reads B reads *^sj«^. Both the 

readings are incorrect. 

( 2 ) A reads sn^qf, which has no clear sense. 

(3) And B read <wri, which is incorrect. 

(4) qR^ fqsft is the reading in A and B, which is 
incorrect. 

(5) B reads which is not correct. 

(6) qftaqnftNir is the reading in A and B. which 
is not correct. 
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srettftsiT fmr. i 

^sreiir *ro fj^r. grfwrctagr:* i''®°i 
siura garei *£**{ i 

sfisn fasn *n 1 2 3 gts f* « n 
wtaraK?) 4 ^! sriss i 

511 gif STT*T ^ ^iswarofa: 5 # ^ « 
ggffi mv* fgsr fgslir *m**i *wt i 
fagfri g^gfa ui?iw wtft fafa : 6 g«|i 


(1) A reads ti^ri. B reads Both are in- 

correct. 

(2) A and B read 

(3) ^T is not found in A and B. 

(4) A and B read KSl’Wfllifg, which is incomplete. 

(5) *JTOWi*<aJUTf*r;, a variant in A. *miinssri*!fii;, 
a variant in B. Both the readings seem to be in- 
correct. 

(6) A and B read wfafa:. 
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SR9TT BT$a\ fasiT BT^oqanfeaH 1 l 

«wft ?:swaf fasif ^stsfa fawatsnft %w 
sraaa n^RTtnr tim3 aw ai»irfw: i 
araapfraai 2 srtf fa^ fa*Nrai 3 «%?[ ii^ii 
a?H* aifoar at 4 *gm i 

ta faaiamiw qn^ranan 5 a farci^ 11 ^ 11 
asaTH^ juaa mj htht Taisai i 
a^i amifa a^nfa wag’uiTafq 6 ii'S'S# 


(1) A reads sajsfiTf?!*;. B reads saj^ffa?!:. 

(2) A and B read *n»T^i«^(Sil?J, which is un- 
intelligible. 

(3) A and B read f»l?h?iT, which is not grammati- 
cally correct. 

(4) A and B read which is incorrect. 

(5) A reads ^nsran®. B reads qrTCrarw. Both 
the readings are incorrect. 

(6) Both A and B read gqjifir w, which is in- 
correct. 
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fa*! 1 ! ^ I 

^ *fam wHutafainfa^ ii ii 

u^5)tui faux fasiT fusnuft i 
tn^UJ ITO^Uift WHI 1 n it II 

ffrro ^fau\ «rwft5HTfai^ i 

xwif*T m^reroifa u%<n^ h* iic®h 

gxfa u: 3 upftf STTU^ U^T I 

Writ Uiutffar II II 

*TU:fsDsTT fal^T fiuit ^ W«1?WT I 
^T 5 HfaHt fapf TO U<3t H?T II c* (| 


(1) The 78th and 79th slokas are not found in A. 

(2) a variant in A and B, which 
has no sense. 

(3) an incorrect variant in A and B. 

(4) A reads 'Mtift, which is incorrect. 

(5) B reads 

8 
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3*n snfcwt ^tt i 

<i?m ^ famT^TTT 1 2 3 4 5 ircffatfe[ bc^i 

to** zfa f ^ iht* ?n^ i 

§Srf$TO ^Tfl^ 4 II c« B 

srsro* *frc‘ $\i i 

u c* h 

Wlfil[ *ITC 6 JTSTCiafasnaHU i 

'SIT^T ^fnfw 3FR?*?t IIC^II 
JTWTT^r ^ f%tf ^Tflf^JTTai^ I 
?irT§tdr srsrafar ii ** » 

*0^ vmf&fTORq i 

wr *% ii ^ b 

(1) A reads 

(2) qatf w fswn *HiTT^, an incorrect variant in 
and B. 

(3) Generally used as aft it. 

(4) A reads qfipnf qn: qfa:, which is incorrect. 

(5) A and B read i^VBT, which js incorrect. 

(6) A repetition of the name. 
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umfsT turgirnfa gn*a«fii% 11 ^ it 

’itasrata groifg mftr ^ vj 1 1 
ffa firarain** sngii m*gt fann 11 a • « 
gun gmitR^r gift gift^r ^nfaswgg i 
sjfgmw 2 g hut wt* JiSF^ftrsg n et n 
Hsrcm 3 ^ijcftiifi sita^r w. 4 1 
^ggjg gs^r <fta* f%ifa tlHi^rggrn 5 iit^n 
^ftreisrcre: sjfangnns^M <m\ i 
gunnwiftr wim 6 'm*n gignfti gn^q. #£. 3 # 


(1) A reads ^ nv, which is incorrect. 

(2) B reads sgfjirov, which is not correct. 

(3) B reads £»re, which is incorrect, 

(4) B reads *i*r:, which is not correct. 

(5) ^tPa 4tapg?lf*pt» an incorrect variant in A 
and B. 

(6) A and B read 3 TOl*l, which is incorrect. 
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fotf TO* 1 I 

s> 

^THlf *PrtHrtlT fai^ fs3^?T*W H II 
^<3? fort tsf *ts 3 ^ foj?^ I 
fa^^?rewTf¥ brt4^t% 11 H 11 

3W3SS I 

mvz mm* ?irfoi^n?i 5 nmw»[ u n « 
mnm m^\* m% m^mz ?tct i 
**a Tfo *n«ifa ^ fofari: hash 

snr * ^ ^ i 

ft^WMr II <LC H 


(1) A reads a \ 4 , B reads ax %. 

(2) A reads 

(3) A and B read ?ntd. 

(4) A- has fogsurff. B has fassnifa. Both are in- 
correct. 

(5) qiftiiRHitf is an incomplete variant in A and B. 

(6) A has vnvn 1 2 3 4 5 6 7 . B has 

(7) B reads erroneously frov*II«ni* 
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n tL ii 

qqftt q qfatf 12^^ i 
qmfa* itannfir sm^fwiiTsnfV 1 2 3 4 5 6 H oo i 
itfk*RT Htfaqn 4 qn*wt gmmm *Rta& i 
q^q«rt qqfarft ngzt qz*nfqqt 11 11 

* 5 ramifoft f^HT q^Tf^fq^q^ I 
q^qrctafa: TOim 5 q*j5*qiqT # t 
typrin q«WT fsrfqqT Hiq^qT I 
TOIST g rn qHl 6 qtqqi^lfqTIK^T « 

(1) Both A and B read fd, which destroys both 
grammar and metre. 

(2) A and B read which is grammatically in- 
correct. 

(3) A reads «m?fwnv»ft. B reads *T*rcf*WflTg»»V 

(4) B has only «t«T. 

(5) A and B read q£*rw 

(6) *I^IY1T ffvt^T, an incomplete variant in A. 
*rcflHT tl^Ti an incorrect and incomplete variant in B. 
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sstf : x *R»Nn% iraMif 1 

’STTcST m f ^ 1F&{ « t 0 8H 

it <im f*4 I* g 3*rarg i 
snftltai^ Is *rsrifi?<n*wr^g it ?n « 

3fop ?tct i 

mmfsr ^TfH usunfa *g 1 2 3 4 n^o^n 

fa^*R ^ws ^ q faf%fq^ gf%ci3iH i 

^ ^4 ?rai » ^<8 n 

5n»TTf? fqq^ faq^TO^ I 

l*mfa fafafa^^T STTTITfa fafo*lf*T ^ 

li *«C 


(1) A and B read <??|^ 5%, which is an in- 

correct variant. 

(2) wiqni? a variant in A, which seems to 

be incorrect. 

(3) A reads which is incorrect. 

(4) TOirifc w, a variant in A and B, which is 
grammatically incorrect. 



HINDU CHEMISTRY 


119 


tt' s h*l\\ 

^ %sf * anisi ^ ^ i 

smtf qtuf srabi n it 9 * 

qmfsr HigHTHTfH I 

*tc*t ^nfr fafa: hsjfi3 ii*u» 

urasrare i 

>j 

srcft w* foisi i 

HTJTTfH ^nsnfsr efisreif HHt »u*» 


(1) »i vpisv, a variant’ in A- ^ tsqav, a variant 
in B. Both are incorrect. 

(2) B reads 

(3) B reads which is not correct. 

(4) A reads gffeT<^r*w. 

(5) A and B read ^psrat, which is grammatically 
incorrect. 
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3JHT iwf «T ^Rlfa fafaVTfsr ^ I 

^cft: n u? * 

mfshi f% ^ ?i^ *N' 1 2 3 nsngSt i 

flsim ^ *reta: mm m<p* jft n^aii 
?ri ^ iratf w fr i 

jrdrat%g g si«i 3 11 tU 11 
gwnfOT ?R ^ 1 

wsTsforera 4 m gm W «rg utg f% 5 

ugi^r^T^rf 3ng?i 1 

h* greg* «*r g&r gggfg ft n u ® 8 


(1) A reads B reads qtifa. Both the readings 
are incorrect. 

(2) mfinaiif*! * n sS, an incorrect variant in A 
and B. 

(3) A and B read 313^1 which is incorrect. 

(4) A reads BWH, which is incorreot. 

(5) B reads fj> which is inoorrect. 


HINDU CHEMISTRY 


121 


sfasri to i 

aa Tost sto « H c » 
3ft fa'.TO^ Sfat *ft*TOfW STTSt I 
TOTO** Ufa TO*i tau 51T: 1 2 3 4 5 II \\L ti 
TO«5TO*f ?TCff TO TO^Jr 3$ I 
TOHf ii h° » 

H*: ?sn* im TOst * st* f% i 

Bfspf fa qfa TO *ft 0 tit H 

^TOTO^ I 

N» 

to* 5 w* i 

fa 3 TO* *fa: 6 *«*rcii trcfarc ii tii # 


(1) A has wu?t sru:. B has »ro:. Both are in- 
correct. 

(2) A and B read n«tni, which is incorrect. 

(3) is$vra!'?ftfisrfH, an incorrect variant in A and B. 

(4) A and B read erroneously wi*. 

(5) a reading in A and B, is not correct. 

(6) tn^WTSwtfa: is the correct form. 
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9fT^9 99T9 I 

^9<&39T 999^ 9^9^999191 I 
9# 9fa95 9*991 9T99 9ft *fa: u^# 
WIT 9Tf99ffi9 1 2 3 4 5 9f$9 9T5^9 =9 I 
f!T9 9 fasJ99 HM 9ifagfr II * *8 II 

9TSI<99T9 I 

vJ 

95^ 9T9% 919 SiraUlt 999* 99Tf I 
999* 9Tf9* 9*f?T. 919 g SfJlfto* 11^*11 
9fT^9 99T9 I 

99*9* 999 9f9 959Hgi9 999 f% I 
9i99*9 af9 95 9999 s 99 9ST9T II H 


(1) A and B read ^jj, which is not 

correct. 

(2) »rl ^ an incorrect variant in A and B. 

(3) A and B read This foot is incomplete. 

(4) A reads ^ B reads 9 ti % 

Both are incorrect. 

(5) ntisi is an incorrect variant in A and B. 
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^ gu i 

^ wate 1 *w » ^V 3 4 II 

rl*3Traar^% 2 ?s£i HT«l^ faiST I 

*re*n m*|\ ^ ?th ii n 

i 

HI fa^T u4utaT^Tfa^ I 

WTOn T HT '3 s *T fasTfa II w I 

WHT f% HSFM^RTfom: I 

* fa«rf?T ^ H fa^JT H^T U^qffUTTft II « 
rf^UrT ft ^ IT^Tlfaifwfwm I 
sgwfoif f^rw 5 u ftift 11*3*11 


(1) A and B read which is not correct. 

(2) A and B read twt^, which is incorrect. 

(3) A and B read % 

(4) A reads »m- 

(5) A and B read fw- 
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tfa ^TfT STOcR | 

rimftr flifofwsn 1 2 *T*j3um:tt nm« 

%% n?$wi sr#t Aqroq hh: ii?^ii 
«rcn*[ sreii^fsrejT Hm^rsr?!: swt*[ i 
cTCffH^ JTfHT ut^T fafofift %UT «? ^8# 
i 

gn iftm snn 5TTg tret n^*i% 3 4 1 

^*TTHT?[ qfctf W5 t 3 |l?^|| 

faiHT *H2T TOST STi:ft 55$ I 

^srrcrTsfssi g^r$ ftftwi: 5 01341 


(1) A and B read fro', which is senseless. 

(2) A and B have ens, which is incorrect. 

(3) <re% trorfafi, a variant in A and B, which is 
complete. 

(4) A and B read jfefareT. 

(5) A and B read *nc:, which is incorrect. 
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faN m*TH STTH I 

qrerarore 3 wi n « 

w^fopftrawf 1 2 3 frai H^nfq i 

wft ?^h 

^HT WJ* ’tq q*ftf^cTH i 

fl*I ST%l5rT sinra II \\L II 

m^qntwqTqTf : 4 uirccrr^ ?ren i 

H?J5^T f^i Wlrf «T?[ ^ 11*8 011 

50W ^ feaj^ihr qnwti^rlrq ^ i 
SRl^J fafaS: WT$: sronifepifasfonf 11*8*11 


(1) A and B read *fs:, which is not accurate. 

(2) Both A and B read which is not 

correct. 

(3) A and B add v after ^r$. 

(4) A reads qnransw whtj. B reads <tmnn» 
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a* a*fei*fin8*T *ra fossa: i 
vmjfm gf* sst: 1 wft ai% 3 a * t timn 
aW^f** W^fTT RSlTSa I 

?tat anaifa n^tsi 2 3 STmawa * ^*n s « ^ a 
aRit arro*$ * 4 as# aaaare 5 1 
WTSIT *U5lTft * at* * « *88 II 

aiaarift ^3* farcs^ 1 

R?U*jf^a^R{fa 6 ^4 r^*% 7 8 a*T II *8*11 
srmt* *Ti s f% *3fT*TTf* <TO * *PJF I 

v> vj 

fansiaa 9 *n«R$ a^rafa 11 * 8 $ 11 


(1) fliit ia the variant in A. ig5t is the variant in B. 

(2) ^n*n^ Jraste is the incorrect variant in A and B. 

(3) A and B read t 

(4) % a reading in A and B. 

(5) nn^i *K^Tr, a variant in A and B. 

(6) <«lTfa an incorrect variant in A. 

(7) A and B read which is incorrect. 

(8) A and B read 

(9) A and B read which is incorrect. 
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\5 

SfTOcSr *TTU %tnf ^ *|cf f% H ^8'S I 

qreranw ^ fagt ?tot i 

SH^HTfa fg*9Tfa 3 

mf5T & « ?8C # 
w?t 6 ^m%% 7 1 
fg^TJUZl 8 f% So^T s^lft 9 ftis?i%sfa m 

II ?8d II 


(1) <tfh s«9t: ^h«tt?{. a reading in A. <jfa 5j*rat: 

«* 

^ST*Tfy a reading in B. 

(2) A and B read *5j^n»ufa. 

(3) A and B read fc^TT^. 

(4) *i*n aft car frT?tf?T V, a variant in A and B, which 
is senseless. 

(5) A and B read siWit, which is incorrect. 


(6) 

Do. 

Do. 

*r*n£, 

Do. 


Do. 

Do. 

artaanfj'S, 

Do. 

(8) 

Do. 

Do. 


Do. 

(9) 

Do. 

Do. 

»rat, 

Do. 



128 


HINDU CHEMISTRY 


fa n% x i 

^^5 *n€ ^ ^ ii u° H 

Rfa^mfa ^reifa 2 wzmq* h? 3 fa i 

fafarg* utaifa fas^rrfa ssrt?: *fa?ufa ^ 5 

n u? » 

gi g 3g fafa: rr^rafr i 
srgi tor ^wjt g 6 g# mfa: Hi** fa 11 ?** « 
^Tc^t: *ftawi 7 i 

hr! fa 4 i% #3 R«m 8 farct 11 » 


* 

(1) A reads fa*r%. 

(2) gtro?rcf»j *ar ^I*ith, a variant in A and B, which 
is incorrect, 

(3) A reads tjzH *. 

(4) fffarj is the reading in A and B, which is in- 
correct. 

(5) A reads %. B reads 51. 

(6) A and B read ^»45f, which is not correct. 

(7) Do. Do, tf^***^, D$. 

(8) Do. Do. <s«5|, Do. 
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*1*131 ** swt g 1 2 f**T fa«rf?T I 

TTCHT^i 8 USSR HT*TH «**.#* 

UH*T ^3 OTH* I 

wi*re 3 4 * sswtthh: ii tux h 
SITO^ ^ faWT fatfl H^fa I 
wfafa: w^n^rr HMRpfnf’n it 141 

*1^*3 n^nt*n zmm fam 1 

^g^tTfsm^T 11 » 


*rei^ 1 

HtanHgz% ^rsr?*T*tarai*t ^ 1 


(1) A and B read *wit, which is not correct. 

(2) A and B read which ia not correct. 

(3) A reads wg*T*lt t which is unintelligible. 

(4) A reads B reads rj^Tfa. 

9 




130 


HINDU CHEMISTRY 


%z is ^ i 

*l£ f**nfa(?)»rffl ^ I!? 0 # 

asTgamfll affi gztai ^ snaa i 

^g*ST5T STTSecJ II n II 

afa a'gzp: is af^<t i 

^nysfta 1 2 aga<a ftag'crrc^wr : 3 ii ^ « 
gain*: u^THsm 4 gs: *srma aaro^ i 
gats stea aa aia* ga^s f% ii u n 
^aas asritsr gsaaagza f% i 
gSW^ga a^ 5 aT«^a ajTSagag II ?8 H 
ssfai afaaafa faais agz gfa « 
adfoja a rira awrr: 1 1 * n 


(1) A and B read ssfa?fcff*s»n. 

(2) ^t»r^*l is the reading in A and B, which is 
not accurate. 

(3) A and B read %qgturt H«:, which is incorrect. 

(4) A and B read gnefa which is not correct. 

{5) A and B read R % which is incorreou 
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sitfarmgffi JT^rirf: gmgt 11 ^ 11 
mm gftlHgitf sng^ TT^C(_ 1 
mz^ irerei 1 2 ^g ^ ^ gtsr^ u ^ « 
gi^Tg^pm if%nk% ^tth *re 3 4 1 

rrwiTt’ir WTenfsg^ gig^g 11 $c » 
gnarag^fira §fa<^fgm §fof*gra j 
faffg sngw fggi ssu&gfogiggt^ « n 

gisrargig i 

^fg%g m era 5 ail^gT% i 
gngg gftfai ^g ggtfr gfa « n 


(1) A and B read which is not correct. 

(2) A and B read %iz§ 

(3) et»»rt *1^’, a variant in A and B. 

(4) A and B have qr^TTO- 

(5) A and B have 3 % which is incorrect. 
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jfruqiir ^ srf^t 1 2 3 f*w: i 

fa'sri* i 

*frlfairai<i fW SITS^ H R*. II 

WTa *P*N Vi ^ qfaqf 4 5 *™^ 11 ^ ll 
^rag4f3jqi cfM STO^SHHtf^W I 
?f<Hr HT^‘ qfSQejiRt H ^8 II 

t ?t i 

^friwri^ ^ir *raqi sfatfwt i^i 


(1) A and B read *r»!5T *rfar, which is incorrect. 

(2) Do. ftg%. 

(3) Do. jgw, which appears to be incorrect. 

(4) Do. rffaa, which is senseless 

(5) ?n?ra?mT*ra> an incomplete variant in A 
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WTOTiftfarr I 
U^TrfSH 1 S%^*RIsa«T: 2 II II 
^sN&ifira st% uratetf 3ltW% I 
^TSpsftfl g €5 tt 3 gsr: fsreroii^ « ** h 

^%*TT^*T ^TTR^T ^TUTSltfarT cffTY?I*[ I 

*% 3 ^ ga: afar 4 ii *c it 

<sran^ ^urasiw 5a: i 

u^tt fafira vr& sRlftf^ ii » 

sna$ Y*reT%Ht ssasm^aar: i 
wfrrw«n^ srtHfranTtu^ ii 3 • n 
hsrt ^ fir: faf^ af^ 5 1 

*T53fe?Ga** ITTU^sf ^ T II ^ II 


(1) H^majr, a reading in A and B. 

(2) ?j*titt, a reading in A and B. 

(3) is the variant in A and B. 

(4) is the incorrect reading in A and B. 

(5) A and B read {■ta^fh, which is grammatically 
incorrect. 
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grmff hw fofawwireT i 
wfafa: imwit m* n 
**##** 
tncsrareR i 

sj 

®ffHT ^FnfnHT ffa 1 Tsffig ^ I 

*RHf fafe: qgi^TJ^HWT II II 
^R I 

*RR*T THT fassn I 

«tth^ 2 ^rfen stt 3 sji n $£. » 

rTCR qtrTTOI 5fRH I 

’SR qg fk?n fcsn: JpRTHc5R*wcrT: ii «o ii 
^ h^t i 

wrr ^n% ft# ^ 3 ii8 ^n 


(1) $*i ^sifa, an incorrect variant in A and B. 

(2) siTC^‘ is the reading in A and B, which is not 
correct. 


(3) A and B read f»m»r. 
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Mr# 51 # wi sioftq 1 

^ f#m Mi b»?ii 

H^<5T fJTHT# JTfq; it»M 
#tn# <3raiWTfR 1 2 I 

^WPrTTUff gf3T ^wr# *1^ II 88 # 
?I^ 3 ^TTH^ Mm ^55T«m H^T I 

cl 

^rlT W 11 m 8 

’sMg sr^rrtw f#fM srra^ i 
^ g h*tt 3 giRtfisn: fawn: b » i 11 
# * # # «! * 
sfUiirr fa*n TOirara&sn h^t i 
*rf?wtaror^T hi 4 ^ hto% ^wMrr b$sb 


(1) q|, a variant in A and B, which 
seems to be incorrect. 

(2) a variant in A and B. 

(3) A and B read g qq, which is not correct. 

(4) Do. 3 Do. 
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^ SITHcef STtfarT »RT%ST ^ I 
*jr??niffi5T rrow gfetf 1 2 3 h^t n n 
gt%ri 3TTO?t f^35 wftfcni I 

am ii it ii 

^fHT 3TWH cF*5I faf^’STTstf pm H^T I 

SITOH n^rlT f%3E!T II >Qo # 


srtafT: i 
i 

O 

^15^9^ ^ fa* rr<5T II 89 H 

5R5T^r ^T 5 * I 

foiSTT <TO: W H*f s^fafafaSTTfa^ I 

^ m h? fert Tu\fn simsmi #88ii 


(1) A and B read g’faiSf. 

(2) • A and B read which is incorrect. 

(3) A reads nw. B reads e'e:. 
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g # 8* b 

^%HT^si *TTfl^7 WT^HT ^<UOT5trT: I 
fs^T ^*T^% *7^ ST far* ^U|fNwW: II 8^ II 
5T ^T^aftrr I 

g^T: HJTTH'TR'T IJocT^ ^151^ ^1 H8'SII 
gsrr^r ftreifa i 

?% fswrc% ^ ^faffltrwNw: 1 2 b n 
ftf%% ^Tfq^ 3Wf 2JT?f I 

rnm^ tftfsj <ff<?n: h a* » 
Ssiif^T r\^ wtstn *ram: i 

vpfa fasTT T^f HT^ 5!TH^Tft^ B «*• « 
rfci 3 *mi3 wn i 

srmT%5f fafiiwteT siT^ sttci tfsiar: m? ii 


(1) an incomplete variant in A. 

(2) is the reading in A and B, which is in- 
correct. 

(3) it ^ is the incorrect fading in A and B. 
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irantw sfra^ n # 

’tra^i fsrai m ^ fasn ^tt^tw h^w^t i 
*% g 5TTO ^ f^rci^ ^ ii m II 
mUH 1 2 HW f%^IT 5fT*m W W3T I 
*«JT HI 3 S^RT f*TCIT rrts^Tft^JflTfaj^ 11*8# 
wn: cf^t fafag'fmg 4 1 

fq^RJTiatl RR fl'fg II ** ll 

*^TT *1^ fafe: *nm u^'fmi i 
gnu^ tRfafag 5 gim^ «iw wra: 11 *$ 11 


(1) A and B read § which is incorrect. 

(2) A and B have jits, which is incomplete. 

(3) A and B have jit, which is notcorrect. 

(4) A and B have fafwfi»TT, which is grammatically 
incorrect. 

(5) A and B have sit^ instead of w, which is a 
tautology, 
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TTisrarare I 

sra? w ft*pi*imni a 1 

'sitc^t fafwiiftffl *^1: ^ *m n^« 

*nrc^£t w faazn^rarg*^ i 

*ngfi^JcPJ<^ 3I%cT 3WT^ *t H yc II 

m' *iT?ra fairer ^vth i 

SfiTOfa U’snV sjfaft*T3T gsftfcrlTSJ 

II II 

T*d5qirq«ra *rra£i^f^ 1 2 3 4 5 <ro: i 

S5f7ffgn^W^ <3W*i sfeaftfarm »$o|| 


(1) ?im w, a variant in A and B. 

(2) ^nw„ a variant in A and B. 

(3) 51 ^ is the incorrect variant in A and B. 

(4) A and B read iretai^, which is incorrect. The 
word nn is used here in the masculine gender. 

(5) B reads nfew. 
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ggre ueng g h $? « 

$T3U5^ xf ^TO^ffku'3^ i 

f<rc<ig HJHt n ii 

fas%i i 

wtotw g %a 11 ^ 11 

1W ^ 2 *rer urtf ^tnpsifrf i 
srra?f Borers# gra^' g sirc^g « $8 11 
s: grfgg ^f^fggg 4 ^h^ggfgRTg i 
h f% wrar^s 5 g^r«r: g?fesf «tg « « 


(1) 3R3R«l a variant, which seems to be 

incorrect. , 

(2) a variant in A and B. 

(3) a variant in A and B. 

(4) tj Sifaq ijf^t ?l "*, an incorrect variant in A 
and B. 

(5) a variant in A and B, which is un- 
intelligible. 

(6) A and B read ssqsj ^rfonj, which is inoorrect. 
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5TTK3 *TSf hsiu: I 
*T*WT*T* 5%*^ II II 
tfaWHTORigW W ^ STUtg?!^ I 

t**rif * 1 2 3 u^t n ii 

«rrat %» 1 \ rm UHT^ sjfa* «%?t I 
*fa*w srrast vraw^: 8 n 4 C n 

msrarei* i 

Nj 

TOlt 5IT* *H fai*! t fafa I 
^i^m s**tra: tax st * w?r it v 
W*Tt* i 

*wt* 4 ^ *T*fat fcnen fat* i 

**^t fasiT sirat %mi u *>• n 
*r*fa tfa*T m * ijTOH^ifasiT i 
ifa fw*wit<ir m *% ii ii 


(1) B reads w^mnf. 

(2) q»riij is omitted in B. 

(3) 5nn^ a variant in A and B. 

(4) A and B read vwita. 
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^tpt nan*: u 'QR h 

apl h aircraft i 

IWPfi^RI f^ II II 

siren nn *sre ^ u *>« 11 

im<i siren ni ^hr mrofei i 
^rreren fnfafnret fnreTsmnHn: 1 « «* * 

5TT5T$c[ Safari UR% I 

fnnre 2 3 4 sfte% ^w grei$ ^retrm: u u 
sr^tn qraranftv mtf tftfsr nan: i 
i rnren *% fcre nar^i n «« « 

anpiwrtnn 1 

«ranp5 ^ ifam 5 aT*r% n%?i » «c # 

(1) f^ajrf^t* T«ra« *TCT, a variant in A and B. 

(2) A and B read frora or f*raro. 

(3) a variant in A and B. 

(4) wranr^N* a variant in A and B. 

(5) A reads iitagtSt, B reads *ft«at%. 
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tort 11 vS£ - “ 

srto ^ ?rt to* *rof ^ i 

^nftwt ^tonr: 1 2 n *® 11 

?to: tow: H%qf torarto i 

totosnirt h ^ 3 *fkwen$ ii it 

tffa gsjT ^ to: i 

ito tot wtorcrewto: ii n 
H^lXW sito 3$t5Wt i 
si to imsii fto: sit* torrnn iic^n 
^Sic[ 1W W^t^iJsJW^ i • 

?lto toato sqrriTO TH^Tto II Crf II 

to srto to wsrnntoRi: i 

to 1 tswto tot sito JTf<^ ii c* u 


(1) A reads nwrUst. 

(2) B reads faf. 

(3) A and B read ^ ^,. which is incorrect. 
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srqgsr rr^rtTT^T i 

fafW?T fTO iNwW^Tfa^ IF *11 

qffi WTqsnn *UqV fu^u^ II CN© II 

n^aai sraf sr i 

srcnl JIN SOT 5n*JH?taqH li « # 

©V ( S 

• * # * 
qi4<aqi^ I 

Hlitf ^ gsisr fcsi snq^ %g fqfaqTH I 
fg^igf swt faf* Tn^rfggigar^ 1 2 H48ii 
^gig i 

m f^ri gsiriNro mxmi{ \ 
gg fareisroreJH Higg^ffarann h ** « 
f&Q TOre'Nsirsra^ i 
gircta ^q?i ii t* n 


(1) A and B read Tift, which is incorrect. 

(2) f%«T ?ngf«rei»ra’, an incorrect variant in A 
and B. 
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<3* *44^ *wftn " ** n 
w^^rsnj^fa 1 

&n vngstft* **4‘ ***l " * c 8 

tcti^ *wi *Tg*4*f > 

*SWl 55H5T WtfWT HH HTf4^*n H^T II H 

tn^fcsrai^ i 

v* 

^ ajnn m q 4 tiw *w ' 

«n* *gt4* n «-* » 

«TI^ 1 

%fcm *pn 8 fo 4 qT ^ 1 

sfarfTT ir ^ ^ 3f q Jra^N: ii * < ii 


(1) A reads qT**n* tnafon:- B reads uT»^nS 

(2) A and B read ^VO:. 

(3) !JWl» a variant in A and B. 

(4) gntrf*l an incorrect variant in A and B. 

10 
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fim* wsi i 

firintt g nV sttsut ^rfa^rr w n «.« it 

<w«l JiraffciTaf fsr*iT i 

fSpfref w^n sfeci ^rfarai i «.c » 

faWTU UTHTf? ^T *HJcf 5fra^ I 

^arenSraiTro^ *ra 11 £.£. 11 

7 IWT?l f Xjvr»l I 

^5N«t un?u^f%i 5 n T^rerraw^Tfa^n n ? ° ° 11 

Colophon in A 

*f?r suraf^HWu* 

^rimsjUT srmTwur. i 

Colophon in B 

Yfrl ?ftai5Srm% ^OTfTts?KHcrTi* 
sg^ITOHT HHTHT I 


(i) A and B read ^ w, which is incorrect. 



extract* troa 


SUVARN ATA NTRA 

or 

SVARNATANTRA. 
tj*r»ir7wra m 

'3^m: gren: i 

A =MS. from Benares. * 

B — MS. from Ramnak&li’s ma th&, Dacca, t 

5TW. i 

lj«r ^TU^TT HTT II i « 

nmv. «iwn£*ir srct i 

?rt faf$ ws S ccr wuwsr; « * n 


* The name of this MS. is $ 
f The name of this MS. is 
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g & Tan**' m t i 

gfegn: Rifam: sTOfw*ra fa* « 4 
rh^t: Affirm: izji ?f ^f^usRT: i 

Rnsn^j u^ifaim: » s 11 
gaart* n^nfam: i 

wgf wa ijosfaar RRnfarag u 4 ii 
f% 5 g g g Riftm wwt i 

grsspto ^tansmgfgatsfar gfaa* y 4 11 
nm ^rm =*?Rt wmg 1 1 
grssrfo wfa Rt# yjfiwTrf argcnft h •© y 
«ngre g wfajisi ^mrfar: mfgrrt *rm i 
arronRra ^ jut g§ nr* u ^ y 

WT*f RTH JltaiT^ trgtf ITO 3 TT% W I 

*rg<n‘ %f% % sfe gwt^t%r n^* 11 c. 11 


fcnTT SWTO I 

55ns *TH RRWfW *WTf?TCTORrg I 

gs© Rrgrsfar grat « ?° n 
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Hsrrcf wh w w ^ i 
wwifro w. foww: ircftft??!: it?# 

w. snreraw cr^Tfnr i 

?rlN g toss? faf ^r?rf?r to? t « t*. b 

WW>$ H?T 3?I c?I? *1? nfHH^ I 

fewwfa fwi?rt fro* srttoto 11 ? # « 
tow: uftcT^isiwsig i 
?TOsrfw 3 » % » » 

TOfaW. p! rr^^rt ^nf?i i 

f^ra w^wtst *n*H^r u^fa fira itt* 
TOfterfsrrore ^Hf utsitg i 

TOgga Hwnrtg ti ?* i 

rfcW g TOT?TU TOS? ?§tfTO I 

faWg <ra faWg i *>s « 

itarftr g totth i 

W%*t %n II t c > 

HHt TO? I 

nJ S> ^ 

<HT^f *J1 UHT’ft? fl$tN B \t I 
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nsrs *ra f^aiff if i 

t *if?T%fg f ira«\ smtfi a 11 
*PiPt g» Hat ^srrfawt arraft ^g i 
HtH# g Tt Bf?t Ufa II ** II 

* 3 %iH ntg gg i 

garef g um^rn mwrsTt fafgfa$g i ^ n 
ggtrwrrasN: ^rg f%3if n^f?r grr^gg i 
art^f g^r gsjrcrgT wftg gg ii ^ n 
aW #t cTOT Ifat HT^ i 

a 

ggipnig twTUTfri few' vrafg gn^gg b^h* 

* * * 

3hf5T?f^r *feig fe rlWIWR gpsr HTHTrTH | 

^ssregraT m^rsT^ fegfew: u ? 11 
shi^i^gfe: wig 'gguggC?) ggggn i 
gagsre: W9W. w«a^ih g *r«w: n * 


* The above 24 Slokas are not found in MS. A. 
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faf*T Wq, H $ * 

a^wi*?rt ^rrf?r ht ’its huu: 1 n 

tot fafafa^ n 8 n 

THWTOT^WTO st Hug: | 

sfTOt ii * r 

TFroato^ 2 tot *r^i^ ^t^tot mfm f% 
TOT^HiteTOt TOS<^*T5Bft Hf^^fcl R * 8 
TO TO*^T WcST^t Wfart*IT^W^ I 

to: stst snrro fafafa^q 11 « n 
^HsfteTW TO TO* i 

totA*’ ^t^tot^ H 5 ^ 3 ** ^ 11 c 


(1) The above 7 hemistich a are not found in A. 

(2) A reads ^flrarut. B reads ?*irenat. Both the 
readings seem to be incorrect ; since B has TOITO 
^rgfa; in the 2nd Sloka. 

(3) B reads 5 *ww, whioh is not correct. 
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H Hal f^TWT I 

*ret$rrgs a ^a ^rgaat asfrg # «. i 

<i ^?f f* ^SHTcaW^lWRl* i 

?rer sper 1 2 3 wfa ^n'SpTH n t ° * 

araswrafa* t ^ gsra ?nnr^ i 
?T5H g witsto ww fafaf^g 4 « u » 
a^rnsf *nfa saiga: ii s* * 

Colophon in A— ^g^a^ gTSTSatafal^ 

gantfarai: fgata: i 

Colophon in B— ^tggTZUfes^- 

mwzmt feafa: \ 


(1) B has w ^ *jft*nstf?l. 

(2) A reads ^ which is incorrect. 

(3) B reads gw. 

(4) wn^fg a variant in B. 
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